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With the (lc\clojnneiit of the nn^l^ spcmlties in tlie fithl of 
medicine ind uitli the nUont of llio tertiKinn hoird*', the ''Ur^n il 
pitiioh)si''t is constnotU approuhed )»\ the prospcdive e\ uninee 
for roioinincnd ition of i source from whu h to stud\ jntlinloRV in Ins 
rc'pcctue field Iliis liook |s ck signed to ser\e as this voune— to 
co\cr adccpiatoh tlie nujor surpit il s|>ocnltics, naincl\, cu, nose 
and throit, gcncril s^^r^;er^, urolofr\ ami gMieioloKN Wliile none 
of the su!)di\ isions is c\hiiisli\cU Ireitcd, each is (on‘?idcre(l ^^lth 
enough detail to jiuc the sjKciahst a histc undcrslamlmK of hw 
particul ir subject 

ihe hook Is al'o designed to ml thesurpe d pitlioloRist and tlio 
siirtteon wlio often ni*‘h onl\ to rcfrcdi tlioir memories is to the 
salient points rather than to wide throiiKh a mas^ of sometimes 
irrclc\ant det id lor all toncemed ino iclcis lia\e been kept m 
minci (1) to treat the siibjtc I from a regional \ icw point , and (2) to 
summarize, ns far as posMbk, the eiirrent uh is from the turrciit 
literature 

With reRards to tlio tc\t itself, the milcrnl must of ncccssi(\ ho 
incomplete Tor c\amplc, m the chapter on the skm it would be 
impossible to co\cr all tlic logons without wnfiiiR a sep irate ])ook 
lor this rei«on onl\ tho'C uitanoous conditions which are more 
commonl\ encountered in a Ronerd bo>.pilil such aa ours ln\c 
been described Ihe bram niiel spinal cord ln\c been omitted, 
for tins js roRarded as m entirely ditTcrcnt field — a spetmlt^ in 
Itself A brief account of tlie cmhr\oloR\, anatomj and ll^toloR^ 
of each system has boon included becau-c llicso subjects are elecmcel 
extremeU important for a thorouRh uiidtrstandniR of pat}ioloR\, 
and if thej are not befoie the reader in concise, form, he is too often 
reluctant to look them up lo accomplish this the followinR tc\t- 
I)ooks Were freelj consulted 

Are\ , I cslic Brainercl Developmental Anatomc A Textbook 
and Manud of EmbrjoloRj Fourth Edition W' B 
baundors Co , Philadelphia, 1943 

Lewis, U' H Graj’sAnatomjjTwcntv-fourth I clition Lea A 

, ? W.^axsWiyAiiti 

Maximcjw, Alexander A , and Bloom, Whlliam A Textbook of 
liistologj Fourtli Edition W' B Saunders Co . Phila- 
clelphia, 1944 


r.nallj enmiBh clinical material is included to bridge the cap be- 

ran a ‘I'' P™'™''' lienee. 

m an attempt to make patholoRj a lump; subject 
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Surgical Pathology 


chapter I 

SKIN I.ND SUBCUTANEOUS TISSUE 
EMBRYOLOGY AND HISTOLOGY 

The skin is composed of an outer portion— the epidermis, t\hich 
ari'-es from the ectoderm, and an inner poition — the couum, %\hich 
arises from the immcdiafolv subjacent me&odcrm In tlie first fe« 
^\eehs of embrjomc life, the cpidcnms consists of a single sheet of 



^ — Normal s^m siiowinj; front at)o\c down Mratum cornium stratum granulo- 
sunv ol ^VtVtt.ATa.\ pwcVk v-aWy dtsUMl, \n\eT 

ciUular Undoes and a basal eelllajtr arttc cone mtlic center and papillae on either side 
of the latter x 400 

4 t, ^ —Normal h tir hair folliclt, and <stbaccou-j gland The characteristic cell of 

' *'‘6'^ poljgoml with diMinct reticulited cj topIa«rn anil small round nucleus 


cubouhl cells Gnduallj, differentiation occurs so that at birth 
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regeneration of the hair folhclc Attached also to the hair is the 
arroctor pih ^^hlch arises from the surrounding mcsenchjrae 
Sebaceous glands are scattered all o\er the bodj except in the palms 
and soles Most an-e from, ind emptj into, the hair shafts but 
some originate directh from the surface epidermis The} are 
bounded extemallj bj a basement membrane of connects c tissue 
along ^\hlch is lined a single lajer of flat cells containing round 
nuclei These gne rise to the innermost mass of hrge poljhedral 
cells Initialh , the latter icscmble the prickle cells of the epidermis 
but as thej gron older thej graduallv become distended nitli fat 
droplets Ultimateh, the entire cell is dcstrojed and the fatt\ 
material is liberated as secretion (holocrine gland) Most sueal 
glands arise dirccth from the surface epidermis although some also 
arise from the hair sliafts Thej consist of a duct and a secretorj 
portion In the epidermis the former is lined nith concentric 
epidermal cells u hilc in the dermis it is lined ith a double laj er of 
thin epithelial cells The secretorj portion consists of coiled glands 
\\hich are composed of an outer basement membrane, an inter- 
mediate lajer of flat spindle cells (mjocpitbelium) and an inner 
single lajcr of cuboidal cells (Fig 3) Tlic surface of tliesc cells 
often contains small pieces of pinclied off cytoplasm nluch allcgedlj 
forms part of the secretion and the glmds are, therefoie, called 
apocrine glands 


PATHOLOGY 

Congemtal Anomalies —More frequently than not, most con- 
genital abnormalities of the skin are of greater cosmetic importance 
to the patient than they are of real danger Almost all of the normal 
constituents of the integument arising from ectoderm are known to 
participate m anom ilous dc\ clopmcnts, and because of the frequency 
with which multiple structures arc in\ol\ed in the same patient the 
lesions are often grouped under the title of “congenital ectodermal 
dysplasia ’’ Thus the epidcrnus may gicc rise to icthyosis — an 
excess thickening of the stratum corncum, or portions of it may be 
pinched off to produce midline epithelial inclusions Alterations in 
the amount of pigment gi\e rise to albinism — when it fails to form 
or melanism — ^^llen it forms in excei,si\e amounts Abnormil 
formation of pigment producing cells gives rise to lien or moles 
The appendages too participate in anomalous developments The 
nails may fail to form — anonychia, the hair may be overabundant — 
hypertrichosis or hirsutism, le<«s than the normal amount — hypo- 
trichosis, or completely absent — atnchosis, the sebaceous glands may 
ho hypoplastic, absent or blocked, and the su'cat glands may 
be underdeveloped or entirch ab<5ent Congenital lesions of meso- 
dermal origin are less numerous and onlv two need be mentioned 
ndTc— osteoma and angioma Of all the afore-mentioned anomalies 
onlv three— niidhnc epithclnl inclusions, nevi and angioma— are 
frequent enough to warrant further comment 
Midline Epithelial Inclusions —Tlie imdlinc of the bodv both 
anteriorly and posteriorlv rcpres.nts the line of fusion of two lateral 
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composed of man}^ la3^ers of flat, keratinized, dead cells, ( 2 ) stratum 
lucidiim composed of several laj'ers of flat, closeh' packed, clear cells 
without nuclei, ( 3 ) a narrow stratum granulosum consisting of three 
to five laj'ers of flat cells in the cjdoplasm of which are found small 
granules and ( 4 ) stratum germinati\mm composed of several laA^ers 
of large, pol^diedral, prickle cells covering a single la3^er of cuboidal 
or C3dindrical basal cells. All these la3"ers, however, are identifiable 
onl3" in the skin of the palms and soles whereas elsewhere the 
coreum, prickle cells and basal cells alone are discernable. In all 
areas the inner surface of the epidermis is thrown into p3a'amidal 
projections, called rete cones which point into the dermis. Pigment 
gi’anules are added to the basal la3’^er shortl3’^ after birth. 

The corium is composed of collagen and elastic fibers and is 
dividable into a compact superficial portion and a loose, fatt3^, deep 
portion. It contains numerous blood and l3mrph vessels, nerves and 
nerve endings, scattered pigmented cells and epidermal appendages. 
The latter consist of nails, hairs, sebaceous glands and sweat glands. 

The nails first appear at ten weeks as a thickennig of the epidermis 
and then grow proximall3'’ to the level of the first phalanx. They 
regenerate from the proximal portion — the nail root — and in the 
adult form consist of closel3^ Avelded, cornified, epithelial cells. The 
li'airs develop at three months as downgrowths of the germinal cells 



I'lf, Z - .'-Wfjit j'ljiiid ‘•liowmn from witlimit iti !i incnilirain , a 

I‘i,\<‘r of fiat ni>i>cj)illwli'il tclK jmd a ‘-iii^lo row of i iihoiil.al ci'll-i \ 100. 

of ( lie (‘pidenni*’' H’ig. 2;. 'rho initial bud^ cori'^i'^t of outer rolunniai 
cfl!-' eontimiou'' with lli(‘ bo'-.'d eelK of the epiderini.'', an inner 
of polylualral ccih, and :i !)ulbon‘' fh:il eovei> a nugt^et of 

conneciive ti^-iie wliieh foiin*- the papill.'i. Tlu' ha.sd eells covci ino 
tlielailei ae(uall\' aive ri'-e to I he liair ‘■nb'-l.onec. I’lotniding fiom 
llie under ^uifaec of the haii aie two Hucllintr- an iipj)er v.hioi. 
forni*- the ‘■ebaeeoin gland and a lower whieh eoniribute'- t(t !h« 
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stratified squamous epithelium is present in about tuo thirds of the 
cases whereas in the rest this Ins been replaced with granulation 
tissue (hig 4) The wall ma\ contain sebaceous and sweat glands 




Tio i — Pilomdat sinus '»howmc a lininR ot stratified squ'Unou’i cpitVidiuin, a liiffUMj 
infiltration uith plasma clIU and nmpUocsIts and two giant rclU of the foreign bod\ 
tjpc \200 

The surrounding inflammation is ron-speeific and consists of plasma 
cells, l 5 mphoc^tes, monoc\tic phagocjtts, neutrophils and some- 
times giant cells of the foreign boda tape 
The diagnons is made from a histora of recurrent pain and dis- 
charge and upon the demonstration, m the sacroeoccagcal region, 
of a dimple, sinus, c>st or abscess 
TrcatTnent con<«ists ot complete surgical 
(xcision of the tracts and the surround- 
ing inflamraatora tissue raihire to 
do so accounts for recurrences which 
occur in about 25 per cent of cases 
The ultimate prognosis, is excellent 
Nevus —The term neaus is often 
u«od to designate a birth mark ami 
as snch coatrs both the common mole 
and the ingioma Its use here how- 
cacr, 1-5 restricted to the former Thca 
are common congenital lesions of the 
skm that are either present it birth 
or appear at ana time thereafter 
Ncm are located ana where on the boda 
hut arc coramonla found about the ficc, neck and trunk Tlica 
are sohtarj or multiple, aara m si/e from Icfes than i milh 
meter to main centimeters, and aie haira or non-liair>, warta or 
fiat, and non-pigmcntcd or grea, browm, black or blue (1 ig 5) 



Fir S — Pigmenlc<lli3ir\ nevus 




12 


SKIN AND SUBCUTANEOUS TISSUE 


plates of ectoderm. In tlie process of development, it is common for 
the fusion to be incomplete resulting in the formation of epithelial 
lined fistulas or sinuses, or for pieces of ectoderm to be trapped at 
the points of closure, lie dormant for varying intervals and t.hen as 
a result of stimulation, to grow and form epithelial lined C3’sts. 
Such anomalies have been described at the root of the nose, in the 
lower lip, floor of the mouth, sternum urachal region, perineal raphe 
and over the sacrum and cocej'x. TJie latter, known as pilonidal 
sinus, is the most common and will be considered in more detail. 
Uraclial anomalies are full}' described in the section on the urinary 
bladder. 

Pilonidal Sinus. — This is a sinus or a cyst communicating with, 
or h'ing beneath, the epidermis that covers the lower poidion of tlie 
sacrum and the cocej'x. It has been described under man}' other 
names, some of Avhich are sacral, coccygeal or sacrococcygeal infun- 
dibulum; dermoid and dermoid fistula, .sinus or cyst; posteiuor 
umbilicus; postanal dermoid; congenital dermal sinus, and sacro- 
coccygeal ectodermal sinus. That the Ie.sion is congenital there is 
no doubt liut its genesis is still not settled. From a study of human 
embryos there is evidence to suggest a twofold origin (1) that it is 
a remnant of the medullary canal and (2) that it i-esults from a 
faulty fusion of the ectodermal coveilng in early embiyonic life. 
There is, however, no support for two other tlieoiles that liave been 
advanced (1) tliat it is analogous to the preen gland in birds and 
(2) (hal i( is a remnant of a vestigcal secondary sex gland. Its in- 
cidence is about 1 in 940 ho.spital admissions. It is found in three 
males to every female find the average age is about twenty-one 
years. Why the lesion lemains symptomless until this time of life 
is nol entirely understood. The gron th stimulus has been attributed 
to direct trauma, inci cased phy.sical activity in general, and to 
hormonal influences. Evidence for the latter lies in the fact that 
hormones do legulate liody giowfh, and particularly .skin and liair, 
and it is just beyond the ago of puberty that the distuihancc first 
become^ manifest. Sgm])(oms consist of pain in tlie sacroccygeal 
region, often a.‘^socialed with a watery or creamy discharge. Ex- 
amination di^^closes a dimpling, or one or more sinuse.s in the midlinc 
of the skin cowring the .saennn and coccyx. Rarely, the opening 
rn.ay be :i fi'W c(*ntimetei,> to one side of the midline find in a few 
ease", it has heim leported at a higluM* level. In the.se tlie condition 
is moie ."Oiious foi‘ the sinus then comniunic.ates with the spinal 
ean.al. W'hen the proe(>"" is active, tlie surrounding skin ainl sub- 
cut aneoU" ti""Ue ."how the usual "igns of inflammation or frank 
iilisceS". In It) p(*r cent of ca"e", there i" no communication with 
the surface .and the le"ion is that of .a frank cvsl. 

the pathological "pecuuen i" U"ually coveted on the 
epidmanal "ide with methylene bhit' .a <Iye injt‘cted to delenuuu' 
thr* oxtent of the Ioxkui. l'"uaily the main "inU" conununic.ato- 
with many blanching sinU"ov m thedt-rmi" and "ubcut.aneou" li^-in* 
fir i> m.av l« .ad to ,a cy-i or bank ab-cc". Hair i" jiro'Ctit in the 
lumen of the "inU" or f'y"f in abotit half tin* c.a"!-". 'ria* w.all .and 
i-uriounding tj"-ue i" thick .and fibrfiU", H i-iiAtxiiralhi, a lining 
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The} ha\ e been considered to arise from (1 ) the co\ enng epithclmm 
(2) mesoderm and (3) the terminal ner\es Because of the frc- 
quentl} close apposition of ne\al cells to the o\crl}ing "km, it ^^as 
for man} >ears belie\cd that cells from the epidermis migiated into 
the subjacent corium to produce the tumor This theor} has 
slouh lost its appeal and todaa its few remaining advocates are to 
be found onlv among dermatologists Proponents of the meso- 
dermal theor} point to the striking similantv between blue nevi 
and Mongolian spots The latter are flat, often ill-defined, dull 
blue areas of pigmentation found m the skm over the sacrum and 
occasional!} elsewhere Thev were first described in Mongolian 
infants but are now known to occur in infants of all races Histo- 
logicallv , the} are composed of oblong or spindle cells w ith centrall} 
placed, even!} stained, round nuclei and a moderate amount of 
c\ topi asm On the polar side of the nucleus the c} toplasm contains 
accumulations of brown pigment These cells are located in the 
deeper portions of the conum and are true melanoblasts Their 
location and appearance, however, 
docs not preclude a mesodermal 
origin, for it is m cxactl} the same 
location that Masson and Foot hav c 
described similar cells and have 
demonstrated their origin from 
the nerve sheath— tlic shcatli of 
Schw ann The epithehoid-hke cells 
found in the more superficial por- 
tions of nevi, these autliors have 
likened to Meissner’s corpuscles 
or Merkel-Ranv ler cells Thus 
the origin of nev i from nerv c tissue 
seems to be clearl} estvblished 
Laidlaw and Murra} have not onlv 
confirmed these studies but have 
suggested that the pigmented mole 
in man represents the tactile spot" 
of reptiles md amphibia’ 

The diagnosis is made from the gioss appeirances of the lesions 
which have been alrcad} enumerated Sometimes thev arc ton- 
fused w ith a pigmented papilloma or a sclerosing hemangioma It 
Is the consensus that treatment is unncccssai} unless tlie nevus is in 
a location where it is constantl} irritated or unless it begins to grow 
In either case it should be surgicallj excised mil it shouid bo excised 
both widelv and deeplv enough, for incomplete removal mav rcMilt 
in a cancerous transformation Irradiation is without effect 
When one considers the fact tint almost evcr}bod\ harbors a mole 
or two, and tint there are compirativeh few melanoblastomas, it 
is apparent tint the prognosis, gencrall} speaking is excellent One 
must, however, at the simc time remember that occasiomlh an 
e\ci'«cd nev us is b\ all present In-^tolt^ic standards bemgn and } et 
It nnj gi\c rise to widespread metastasis either immedntelv or 
man} vears after removal 



Fir 7 — largi clcvilcd capillarj 
IjvmaiiRxwna ( slra-nlnir) buthniirls, ) 
(Courlesj of Dr T 1* !• berinrd ) 
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Ordinarily the}- remain quiescent tliroughout life, but occasionally, 
as a result of trauma, continued irritation or spontaneously, they 
may become malignant (melanoblastoma) and are then deadly. 
This is particularly true of the blue — ^black, non-hairy, flat t}q)e 
of nevus. 

Histologically, nevi are composed of neval cells -which in reality 
are melanoblasts. These vary somewhat according to whether 
they are located in the superficial or in the deeper portions of the 
corium. The former are ratlier large pale polyhedral and epi- 
thelioid-like (Fig. 6). Then* cytoplasm is pale and distinct and 



Fig 6 — ^Pigmented nems showing large pale polj'hedral neval cells some of which 

contain melanin, x 400. 


their nuclei are round, oval and evenly stained. In the deeper 
layers they tend to become elongated, more fusiform and may be 
seen closely connected -s^ith nerve fibers. The cells are arranged in 
clusters, groups, strands or large sheets and wlule they are not 
encapsulated they are relatively well demarcated from the sur- 
roimding corium. In ordinary histologic sections, melanin pigment 
may be entirely absent or it may be so abimdant as to obscure the 
underl}dng cells. It is present in the neval cells themselves, in the 
basal cells of the covering epidermis, and in irregular wandering 
phagocytic cells (chromatophores). The latter are branching, fusi- 
form or spindle shaped cells that are often found around the periph- 
er}'- of the tumor. In the non-pigmented variety pigment can be 
demonstrated in abundance in older neval cells by the dopa (.3,4- 
diox}q 5 henylalanm) reaction. This reaction is apparently dependent 
upon the presence of an oxidase within the c}"toplasm of melanoblasts 
which reacts with dopa to produce a broum pigment that is closely 
allied to melanin. 

The liistogemsis of pigmented ne^d has been a subject for con- 
siderable debate and is one which is still not completely settled. 
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This tjpe almost alwajb disappears spontaneous!} i\ithin a 
months or se\(,ral jears and, tliercfore, requires no treatment (2) 
Capillary These are uell-defincd, bright red, shghtl} ele\ated, 
superficial!} situated tumors that measure as much as se\eral 
centimeters m diameter and 2 cm in thicknc'^s and that blanch 
poorl} on pressure (I'lgs 7 and 8) Histobgicall} , the} aie com- 
posed of cipiUar} blood acssels e\hibiting a Mell-difTcrontiated 
endothelium (Fig 9) The stroma is either scant} and composed 



of delicate connectue tissue or abundant and composed of oblong 
endothelial cells similar to those lining the capillaries In the latter 
It ma} be so abundant as to almo«:t completel} obscure the vessels 
themseKes (3) Caiernous Those are soft, ele\ated, poor!} cir- 
cumscribed, dark or purplisli blue, casil} compressible and bl mchible 
tumors that extend deeper into the subcutaneous tissue and ma} 
grow to considerable propoitions (Fig 10) The} are composed of 
dilated thm-«alled spaces lined uith emlothchum and filled with 

blood (Fig 11) Sometimes the> are mixed with the capillar} t}pe 

Bccaubc of a concomitint exccssue suppi} of blood these tumors 
maj be associated with i Inpcrtroplu of the surrounding tissue and 
adjacent liones (4) Fort nine 5/am These arc flat irregular deep 
red to purple patches tiiat arc found most often on the face and 
neck The} arc composed of a \er} narrow zone of dilated xcssels 
lined with flat, idult entlothelium and are locitcd just beneath the 
epidermis (5) Cirsoid This is a rare t)pe of hemangioma tliat 
appears rather siuldcnh in adults and is located almost entire!} 
about tlie face and neck It is a soft, bulka, bluish-rcd pulsating 
tumor that has a tendenca to establish communications witli larger 
ae^J-'Cls as for ex unpic the carotid arter} In g because nf 

arterial pulsations, it destro}s local tissue and 








16 


SKIN AND SUBCUTANEOUS TISSUE 


Angioma. — An angioma is a tumor composed of blood vessels and 
called a hemangioma, or of lymph vessels and called a hjm'phangioma. 
Each is congenital in origin and each arises from sprouts or buds of 
endothelial cells which later become canalized. 

Hemangioma. — This lesion is exceeded in frequency only by the 
pigmented nevus. In three quai-ters of the cases it is evident at 
birth, and in the rest it is probably pi-esent at birth but is not dis- 
covered until latei'. Two thii-ds of the cases are encountered in 
males and one tlhrd in females. This distribution is so constant 



Fig 8 — More diffuse, only slightly elevated capillaiy hemangioma 


that a hormonal cause for the tumor has been postulated. In 
support of this theory it has been pointed out that the onset of 
menses or the beginning of pregnancy sometimes ushers in a rapid 
increase in size of the lesions. Hemangiomas are single in 85 per 
cent of cases and multiple in 15 per cent. One half of the lesions are 
found on the head and neck, one quarter on the trunk and one 
Quarter on the extremities. They can be conveniently divided into 
SIX different types. (1) Hemangioma simplex (naevus simplex, 
telangiectasia nuchae of the newborn). This consists of blotchy, 
ill-defined, pale red, not elevated, easily blanched areas situated m 
the skin of the nape of the neck in 33 per cent of all newborn infants. 
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morrlmate Of all thebC methotls irradiition is the most popular 
not onh because it is easj to administer but because if properl> 
applied it lea\cs tbe least scarring It is, lio\\c\er, not without 
danger and if injudiciouslj used it ma\ result in scarring, telangi 
ectasia, residual tumor, increased pigmentation, atroph} of the skm, 
alopecia, ulceration and epiphis^a! mjur} The prognosis in 
hemangiomas as far as health is concerned is excellent but cos- 
mcticallv it sometimes leaa cs much to be desired On rare occasions 
histologicalb entirelj benign hemangiomas ha\e been knowm to 
produce aiidespread mctastascs 



1 10 11 — Cavernous hcmanKioma illustrating large spaces lined with flat 
endothcUum and filled \vithcrjlhroc>tc8 x 200 


Lymphangioma — A lymphangioma is u definite tumor not merely 
a group of dilated hmphatic channels Its incidence as compared 
with hemangioma is about 1 m 25 Over one half of the lesions are 
noted at birth, almost all are di'^covcred before the ago of ten years 
and the sites of predilection aie the head, neck and extremities 
Lymphangiomas can be duidcd into three hjpc'i ( 1 ) Simple 
Itmphangiomas These arc uncommon simple dilations of the 
<:ubepithelial hmpliatic channels that externally appear as small 
nrcuiiLscnbed wart-hke elevations (2) Caicrnous Ivmphangiomas 
These constitute most of the tumors of the hmphatic channels 
Tlicv are found in the skm and subcutaneous tissue anyavliere over 
tlic body but mav aKo lie found m the mouth or deep between 
mu'clc bundles Thtv i vngo m size from a few millimeters to that 
involving an entire oxtrcmitv Tlic more superficial lesions arc 
manifest as multiple brown or led, vesicopapules or even papillarv 
excrescences, whereas the deeper ones are manifest as multiple 
<lilU^e spongv comprcs-ihle nodules or masses usudlv covered hv 
normd skm Hustologicdlv thev are composed of dilated hm- 
pliatic vessels lined by a single or multiple layer of fiat endothelial 
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also result in a fatal hemorrhage. Histologically, it consists of 
thick-walled, tortuous arterioles and proliferating capillaries. (6) 
Sclerosing hemangioma: This categor}’- includes all hemangiomas 
that show a tendency to regression either as a result of injury, 
surface ulceration or infection, or more important, perhaps, sponta- 
neously. The lesions are limited to the skin and subcutaneous tissue 
in all parts of the bod}'’; they vaiy in size from a few millimeters to 
several centimeters; the}^ are flat, smooth, pink, grey, yellow, tan 
or brown, and in one half of the cases they are found after the age 
of thirty 3’’ears. Fundamentall}'^ the process consists of an over- 
growth of the connective tissue stroma which may be cellular and 
fibroblastic or acellular and collagenous. The amount may be 
slight or it may be severe enough to entirel}'' obliterate the original 
lesion. The blood vessels thus are choked off; their endothelial 



Fig. 10 — Large boggy cavernous hemangioma of the light thumb and index finger. 


cells coalesce to form giant cells of the foreign bod}^ type; there is 
an accumulation of large foam cells, and scattered throughout there 
are varying amounts of hemosiderin pigment. Little wonder then 
that the lesion is, both grossly and histologically, often mistaken 
for a fibroma, xanthoma or a pigmented nevus! 

Ordinarily, there is no difficulty in making a diagnosis of hem- 
angioma from the gross appearance of the lesion. Treatment varies 
according to the size and type of lesion and its location. Some, 
particularly those in the nape of the neck, will disappear spon- 
taneousl}’’ while others, such as the port wine stain, if treated at all 
must be excised surgically. The methods of treatment in use today 
may be listed as irradiation (radium, radon, roptgen ray), surgery, 
electrosurgerjL carbon dioxide snow, and injection with sodium 
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almost become sjnonjmous with a suppuratue inflammation of 
the loo^^e subcutaneous conncctue tissue V phlegmon has much 
the same connotation except that the process is further achanc^, 
leads to suppuration and ulceration, and is often accompanied by 
constitutional disturbances An a6scm is a localized area of 
suppuration contained withm a pocket and e^cntuates from a dis- 
integration of the tissue itself A paronychia is a purulent in- 
flammation of the bkin and subcutaneous tissue lateral to a finger- 
nail Three acute inflammator> lesions of the skm that deserve 
more than passing comment are furuncle, carbuncle and Imman bite 
Furuncle — A furuncle or boil is an acute abscess of the dermis that 
starts in a hair follicle, and less commonl> m a sebaceous or sweat 
gland Tlie causative organism m most instances is staphjlococcus 
aureus hat brings about the infection is not entirely clear, 
although it IS gonerallv conceded that lowering of skin resistance is 
an important factor This is accomplished bv (1) a low peripheral 
blood supplj brought about bj a low basal metabolic rate and sub- 
normal temperature, (2) general debilitating conditions as uncon- 
trolled diabetes mellitus, leukemia, anemia and avitaminosis and 
(3) local factors such as humid, dustj atmosphere, perspiration, and 
irritation of clothing Persistence of the afore-mcntioncd conditions 
IS likewise responsible for the recurring crops of boils whicli is so 
characteristic of this disease Grossly, a furuncle appears as a i aisod, 
red, tendei, hot, tense painful swelling that measures a few milli- 
meters to several centimeters in diameter Its central portion soon 


undergoes necrosis and liquefaction and it heals b\ discharging its 
contents onto the surface A few, howcvei, do not reach maturitj 
hut regress and disappear spontancou'^lj Since a furuncle is never 
exci‘>ed or even inci-ed in its initial stages, one rarely 1ms the oppor- 
tunity to study the eaily inflammatory changes Bv the time an 
odd specimen reaches the pathologist, it consists of an ordinarv 
acute pyogenic abscess It is composed of a central area of bacteria 
and nuclear fragments surrounded by neutrophils and, at the 
periphery, varying numbers of lympliocy tes, plasma cells, fibro- 
blasts, capillaries and even foreign body giant cells Because of 
recurring attacks the morbidity in furunculosis is high but the 
mortalitv rate is low The senousness of boils lies not m the lesion 
as such, but in the complicalions which sometimes develop These 
consist of a progression to form carbuncles, of septicemia with 
metastatic abscesses, and of acute ulccritivc endocarditis Treat- 
ment consists of removing the underlying cause if this can be 
determined, of administering penicillin intr imuscularly , of irradiation 
therapy and of cv acuating the pus surgicalh 
Carbuncle— A carbuncle is a group of furuncles originating in 
aUj icent hair follicles sebaceous glands or sweat glands In about 
one half of the cases, particuIarU in men, they arc located on the 
back of tlie neck, and in the other half the\ are found in diminishing 

mninr^K' f ‘ frequciitlj as feimle'i and m each the 

an, •■'■rt' 'rar- of age Tlie local signs 

and ajmptoms arc similar to, but more profound than, tliosc^m 
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cells. Their lumens are empty or are filled with lymph and rarely 
with blood. The stroma of connective tissue varies in amount and 
may contain lymphoid and muscle tissue or, in the more aggressive 
tumors, it may consist entirely of proliferating endothelial cells. 
(3) Cystic hygroma: These are cystic tumors of lymphatic channels 
that originate in the same primordia as do normal lymph vessels. 
As such they are usually found in the neck, retroperitoneum and 
along the iliac vessels or in the groin. They are generally present 
at birth, grow rather rapidly and consist of compressible, multiple 
thin-walled cysts filled with serous fluid (Fig. 12). Histologically 



Fig. 12 — Cystic hygroma There are numerous large and small cystic spaces 
imparting a sponge-like appeal ance to the tumoi. 


the cysts are lined with flattened endothelial cells and are supported 
by a stroma of fibrous tissue. 

Of value in the diagnosis of lymphangioma is the history of the 
tumor since birth, the vesicopapules or wart}^ nature of the super- 
ficial lesions and the boggy, spongy compressible consistency of the 
deeper tumors which characteristically lack the discoloration of 
hemangiomas. Despite scarring and a tendency to postoperative 
keloid formation, surgical excision followed by roentgen irradiation 
offers the best prognosis. In cystic hygromas postoperative in- 
fection is very common and the mortality rate is as high as 47 per cent. 

Inflammation. — Acute Inflammation. — Acute inflammation of the 
skin and subcutaneous tissues is very common. In most cases the 
organisms gain entrance by direct implantation from the surface. 
Usually they produce mild infections that attract little attention 
and require little or no treatment but at other times the lesions are 
more serious and may be fraught with graver consequences. The 
latter fall into the following well-defined categories. Cellulitis — 
literally an inflammation of cells but through usage the term has 
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Syphilis— Sjphilis IS a chronic infectious disease caused bj 
treponema pallidum This is a slender throid-Iike, tightly coiled, 
motile organism ^ith pointed ends It is about 8 to 12 microns m 
length and 0 5 microns in diameter It stains with difficulty but 
can be demonstrated b> Giemas’s stain, Wright’s stain and siher 
impregnation The «:implest and best method of identifying the 
organism in early s\*philis is by dark field illumination In later 
stages of the disea^^c it is difficult or impossible to demonstrate the 
organism bi any method The cutaneous manifestations of ac- 
quired s\philis may be comenientlj divided into three stages 
Primary Stage or Chancre — The cliancre occurs in from twelve to 
forty da\s after contact at the point of inoculation and is, therefore, 
found most frequently on the genital organs Extragemtal chancres 
on the hp, tongue, tonsil, finger, nipple and elsewhere on the skin, 
while not common, do occasionalK occur The lesion is usually 
single hut may he multiple It \ ines in size from I mm to 10 cm 
or more, although ordinanh it is not larger than 1 cm in diameter 
It IS rai-'od, flat, ‘•harph defined, extremclv firm, painless, indurated 
at the ba'je ind superficialh eroded or ulcciatcd (Fig 13) Its 



I It 13 — Chancre of Ihc p<ni& The legion !■> ni'-ed firm vharnlj 
d< fiiH tl and supcrCcitll^ ulctratctl 


floor IS clean ind is tithei of a beefy reel coloi or covered with i thin 
grev membrane from which oozes i serous exudate The cliancre 
tlisippcirs m from tiircc to eight weeks often leaving a thin, atrophic 
scar In about tlucc quarters of the ca'jcs there is a concomitant 
non "uppiintuc enlargement of the (Immng Ijmph nodes The 
nsmogic changes in the chancre are quite characteristic Tliere are 
amrnt" n"‘ “ dense infiltration w itli Ij mphocj tes 

namml]or/ll"'’ S””"''™'’ I'Uto iiiimeroiis and the m- 
llammaton cells arc cliaractcnsticalli cufftd about these and ibout 
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furunculosis. In addition, however, there are often general dis- 
turbances consisting of malaise, fever, and leukocytosis. The pre- 
disposing and immediate causes of a carbuncle are the same as those 
of a furuncle. Forty per cent of cases have had previous furuncles 
or carbuncles and an equal number give a history of various other 
infections. Because the edges of the lesion gradually fade into the 
surrounding tissue the exact size is difficult to determine but some 
measure as much as 15 cm. across. The more superficial inflam- 
mations disclose a taut, red, warm surface in which there develop, 
at an early stage, numerous small sinuses that discharge pus onto the 
surface. When the infection is more deepl}'^ situated the entire area 
is extremely firm, indurated, fixed to the surrounding structures 
and ulcerates much later. Cut surfaces disclose numerous abscesses 
of varying sizes separated by bands of dense fibrous tissue. The 
histologic appearance is that of an acute abscess and indistinguish- 
able from a furuncle. Although over fift}’’ different methods of 
treatment have been recorded, some sort of surgical interference, 
irradiation, and application of compresses are universally emploj^ed. 
Alongside of these penicillin will undoubtedly take its place. The 
death rate is about five per cent and approximately half of these are 
in patients with diabetes. The systemic complications are the 
same as those in furuncles. 

Human Bite. — This is a common lesion, for the fiterature contains 
reports of some 700 cases and doubtlessly there are many others 
that have not been recorded. The infection is found most fre- 
quently in young, white, male adults in the third decade of life. 
Most of the injuries are sustained by actually biting, a lesser number 
in fights by hitting one’s opponent in the mouth, and only a few 
result from gnawing at fingernails and sucking fingers. Although 
the lesions are found anyv^here on the body the fingers and hands are 
most frequently involved, and because of nearness of sheaths, 
tendons, joint spaces and bones these constitute the most serious 
infections. In neglected or mistreated cases a dusky redness and 
swelling appear about the wound in from four to twenty-four hours 
and this is soon followed bj'^ a thin, grey, foul discharge. Pain is 
usually severe and there may be chills, fever, headache, malaise and 
leukocytosis. Depending upon the extent of injury the infection 
may remain localized to the lacerated area or it may spread to the 
underlying and adjacent structures. Accordingly there may be 
soft tissue necrosis, abscess, suppurative tenosynovitis, osteomyelitis, 
arthritis, lymphangitis and lymphadenitis. The organisms^ re- 
sponsible for the necrotizing process are the fusiform bacillus, 
Vincent’s spirochaetes and bacterium melanogenieum. Two prin- 
ciples should be followed in treating human bites (1) convert the 
wound from an anaerobic to an aerobic state and (2) excise all 
devitalized tissue that may contain bacteria. The mortality rate 
is 1 per cent. 

Chronic Inflammation. — In a book of this scope it woula be 
impossible to attempt even a summary of the diversified chronic 
infections of the skin. Only a few of the more commonly en- 
countered lesions, therefore, will be described. 
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PanM?ar lesions are a progression of micuUr sij’pliilides 

in size from 1 mm to 2 cm or more, arc raised, rounded or flat, and 
are eitlier smooth on the surface or are cov ered n ith a scale '' hen 
the latter is remo\ed thej exhibit a coppery color Histologicallj 
thej are similar to macules except tliat the cellular infiltration is 
much more se\ere FoUtcular sMihilides occur at the mouths of 
hair follicles as small rounded papules The inflammatorj reaction, 
honcier, is less scierc than it is in the true papule Follicular 
lesions ha\e a tendenci to group together and to contain an excess 
amount of pigment On the scalp thej are accompanied b\ a lo'is 
of hair— alopecia P«st«far siphihdes are uncommon Thej con- 
sist principal^ of indolent ulcers nitli a conical heaping up of 
crusted material 

Tertiary —Following the secondarv eruptions there maj bo 
u short period uhere no lesions are manifest or there ma 3 be scNcnl 
“recurrences” of irregular tjpes of lesions that are different from 
tho'se in the «econd stage and not t 3 pical of tho«e in the late stage 
At ani rate tertiarj lesions appear at an\ time from t'lo to thirty 
jears after inoculation Unlike tlioir predecessors thc®« cutaneous 
infections occur in feucr numbers or arc sohtarj Ihej aic usimlh 
asimmetntal, deeplj infiUratue, indolent, sharph delineated, 
nodular and smooth or ulcerated Thc\ ha\c a tcnuenci to central 
or one-sided healing with peripheral extension of the lesion and 
hj^ierpigmentation ibout their margins In addition to these there 
IS the solitary gumma uhich arises as a cutaneous or subcutaneous 
tumor of a pink and later % <1 irker red or blue color Sooner or 
later most gummas undergo general softening, perfonte onto the 
surface and discharge \iscou» pus, or thei slough in a mass lea\ing 
a granulating ulcer Ocea«ionall 3 , houo^er, a gumma ma\ resohe 
■nithout breaking doun 

Iliiiologitally tertian lesions are of two tjpes — diffui>p inflamma- 
tory and gummatous The former is bj far the more frequent It 
coiiM-ts of a diffuse infiltration of the entire area with Ijmphocjtes 
and plasma cells that ha\c a distinct tendency to be grouped about 
the aes<5els, and of a aaried degree of fibroblastic proliferation In 
addition there arc two xascular lesions that are \er\ characteristic 
One IS frcqiicntlj recognized and consists of a proliferating, obhter- 
ati\e endarteritis, while the other is less frequrntli notfd and con- 
sists of a pericndopUIebitis The latter is in reahtj nothing more 
than a gradual infiltration of the walls of the \eins from without in 
b\ sjpliihtic granulation tissue Ultimately the lumen is filled 
with granulations, the muscle and connectue tissue of the wall arc 
cnliieh destroyed, and all that remains are the split up remnants 
of elastic fibers In early stages the \enous lesion can be recognized 
m ordman liematoxylm and cosm stained preparations but in late 
stage-' the obliterated and destroyed xein can be recognized onh by 
stam? tint demonstrate elastic tissue fibers The gumma, histo- 
lOgicaiU, IS quite clnraetenatic (Fig 15) It tori'-ists of a central 
mass oi necrosn which, howeier, is not quite as complete as that m 
tubcrtulo-i', for ghosts of former structures can often be readiU 
uivcerned uid outlines of icssels can lie easih detected with elastic 
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arterioles (Fig. 14). The latter respond with a marked proliferation 
of the endothelial cells which in turn reduces the vascular lumen, 
decreases the blood supplj'' and results in superficial necrosis and 
sloughing of the epidermis. At the margin of the ulcer the epi- 
thelium frequently undergoes marked proliferation so that it may 
be mistaken for an earlj'' squamous cell carcinoma. With the onset 
of healing the edema subsides, the inflammatory cells disappear, 
fibrosis supervenes and the epithelium regenerates completely or 
sometimes incompletely leaving a thin, fine, grey scar. 

Secondary Stage . — Ordinarily the secondar}'- stage of syphilis 
becomes manifest, in from six to ten weeks after inoculation, in the 



Fig. 14 Fig 15 


Fig 14. — Chancre showing piohferatzve endarteritis and a penvasculai infiltration 
with plasma cells and lymphocytes, x 400. 

Fig. 15. — Gumma illustrating a sharply defined mass of neciosis Peripheially 
there aie fibroblasts, capillaries, plasma cells and lymphocytes x 200 


form of eruptions on the skin and mucous membranes. These var}^ 
tremendously in appearance so that they ma}'' be mistaken for a 
host of other lesions. Unlike other infections, however, they have 
a symmetrical distribution and tend to be arranged in a semicircle. 
Despite individual variations secondaiy lesions of the skin can be 
grouped into four categories, namely, macular, papular, follicular 
and pustular. Macular syphilides consist of faint pink spots from 
a few millimeters to a centimeter or more in diameter. They are 
due to dilated engorged capillaries supported by a somewhat edema- 
tous stroma that contains only a few plasma cells and lymphocytes. 
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spread at tlie penpherj Tlte ‘uirrounding “^km frcquentl> discloses 

a \ amble amount of brown pigment i 

Histologically, the charactenstic unit is the tubercle, altnough in 
tiic skin it IS not alwais as tjpical as it is in some of the other 
organs and tissues Its structure depends a great deal upon 
whether it is the first or subsequent infection of the host, the number 
mcl Mriilence of the organisms, the hquefimg power of the neu- 
trophils and the patenc> and abundantc of blood \ esscls Earh in 
its deiolopment the tubercle is composed of a non-specific inhltrn- 
tion of neutrophils and a few Ijmpliocjtes In its topical and 
completelj dei eloped form it consists of a central collection of 
epithelioid cells in which there is often *1 small focus of caseation 
necrosis and is surrounded In a few giant cells of the Langlians' t\pe 
(Fig IG) About the penpherj there are a ring of l}mphoc\tes, 



Fig 10 — ^lubcrelo compo^d of cpiththoid cclla witli cirlj central necro'»is, 
eccentric Riant cells of the I an(,han« Utm, and a surroundm- lilnphoc^ic and plasma 
cell infiltration \ 200 o ^ j 


tillable numbers of plisma cells and, bevond these, \ fibrobhstic 
reaction Epithelioid cells are dented from the rcticulo-endotliclial 
St stem Thej are fiirlt large cells with an abundant amount of 
rather ill-dcfined c3toplasm and round or oblong centrally placed, 
etcnij stained, light blue nuclei Langhans’ giant cells arise from 
epithelioid celh either as a coalescence of set eral nuclei or as a result 
01 dit ision of the nuclei and failure of a corresponding chxn'^ion of the 
cttoplasm Thej consist of a large mass of ettophsm with a 
partial or complete ring of periphenl nuclei In cutaneous tuber- 
cuioM', tirtualh ant single component of the tfibercle can pre- 
iloiniinte oter the others, or be entirclj absent, thus resulting in a 
tanett of histologic appearances The tuliercles mat be discrete 
^ ^ found in ana portion of the dermis but 

iton grouped about hair follicles or sweat glands, the^ liatc a 
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tissue stains. About the periphery there are many lymphocytes, 
few plasma cells, scattered epithelioid cells, fibroblasts and capil- 
laries. Occasionally a few giant cells of the Langhans’ or foreign 
body type are also present, but ordinarily they are in complete 
abeyance. Miliary gummas about the periphery of the larger ones 
are not to be found and this in itself helps to distinguish a gumma 
from a tubercle. 

The cutaneous manifestations of congenital syphilis are essentially 
the same as those in the secondary and tertiary stages of acquired 
syphilis. The chancre is not seen. 

A diagnosis of syphilis is made from a history of contact, gross 
examination of the characteristic lesions, dark field demonstration 
of treponema pallida from primary and secondary sores, and a 
positive blood Wassermann. Histologic confirmation is of particular 
value in tertiary lesions but is not a routine procedure in primary or 
secondary eruptions. In the past treatment of syphilis consisted of 
the administration of arsphenamine, bismuth, mercury and iodides. 
Currently, excellent results are being reported in both early and late 
sypliilis following the use of intensive penicillin therapy, and it 
appears as though this drug might replace the others. The prognosis 
in syphilis depends upon the extent and type of visceral involvement. 

Tuberculosis. — Tuberculosis of the skin is a fairly common disease 
that affects people of all ages and both sexes. It is, of course, 
caused by the tubercle bacillus and is contracted either by direct 
local inoculation through the epidermis or by hematogenous or 
lymphatic metastasis from other foci in the body. The cutaneous 
lesion enlarges by extension to contiguous tissues and also by second- 
arily invading the blood and lymphatic channels. The infections 
may involve any part of the body but are found most frequently 
about the face, head, neck and upper extremities. On the basis of 
gross and microscopic appearances dermatologists have subdivided 
tuberculosis of the skin into over fifteen different varieties and to 
each have attached cumbersome names. Since variations are often 
slight and since there is considerable overlapping of the different 
lesions it seems that such subdivisions are not only unnecessary but 
that they are both confusing and superfluous. Hence in this 
chapter names will for the most part be omitted and a concise de- 
scription of the variable cutaneous sores will alone be submitted. 

Tuberculous lesions of the skin vary in size from a fraction of a 
millimeter to over 8 cm. in diameter. They may be superficial, 
intracutaneous or subcutaneous. Sometimes the smaller lesions 
are distinctly grouped around hair follicles but more often a predi- 
lection for specific cutaneous structures cannot be discerned. The 
sores appear as nothing more than mere oval areas of discoloration, 
as flat or elevated indurations, or as distinct sharply circumscribed 
nodules vnth a doughy feel. The colors are variable and consist of 
combinations of brown, red, blue, purple, grey and yellow. The 
covering epidermis may be intact and smooth, scaly, horny, vesicular 
or pustular, or it may be ulcerated. The edges of the latter are 
characteristically irregular, sharp, soft and undermined. Ulcerated 
lesions often have a tendency to heal in the center and simultaneously 
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bod> but \re most frequent on the face md upper extremities The 
characteristic histologic unit in Bocck’s saicoid the hard tubtrde 
This is compo'^ed of a solid nest of large, pale '^tdimng, epithelioid 
cells that occasionalh show some destruetion in the center but 
nueranj ciseation necrosis (Fig 17) About the penpherj there 
may be a fcv. Umphocjtes and plasma cells, allbough these Ate not 
numerous enough to form mantles as the\ do in tuberculosis Giant 
cells of the Langhans’ lipc axe sjnrse or entircK absent Occasion- 
allj, thc> contain irregular, bluish stained, calcific inclusions that 
arc said to^be' char ictenstu- for the disease GemtalU speaking, 



the miliary tubercles do not coalc‘=ce and the lesions enlarge bt the 
formation of new foci In the skin the infiltrations ire initially 
found m the outer part of the dermis and as llici enl irge tlic> infil- 
trate the deeper portion, m Ijmph nodes and other oigms tliei 
haie an irregular distribution, ind m Imnes tlie\ are found m the 
medullary cauty 

The cause of sarcoidosis is not known Becai^c, howeier, 
histologic transitions between Boeck’s sarcoid and ordinary tuber- 
culosjis ha%e bten recorded, and because most of the deaths in 
sarcoidosis are due to tuberculosis, many luthors believe that 
sarcoidosis is a form ot tuberculosis, or at least that the tw o di^ea'^ts 
cJoselj rclitcd The diagnous is easily mule clinically 
« nen tiic lesions are prc'^ent m the skin, U mph nodes and bones but 
n sfjould alwavs bo confirmed liistologinllv Roinlgcnologicalhj, 
mo osseous changes consist of punched out an as of decreased densitv 
«r ?i rarefaction of the medulla of partieularh the phalanges 

fiogers and toes Treaement is svmptomatic llie course is 
nleWv”n,wl spent meously and com- 

fibrosis, Ijut othem progress and after manv 
years those patients often die o/ tuberculosis 
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tendency to spread along blood and particularly lymphatic vessels; 
they destroy all the underlying structures including elastic tissue, 
and, as a result of vascular occlusion or direct pressure, they produce 
ulceration of the overlying epidermis. Along the edges of the defect 
the latter responds in a proliferative manner sending down finger- 
like projections of epithelium which may be mistaken for cancer and 
occasional!}’', in cases of long standing, actually produce a car- 
cinoma of the epidermoid type. Simple proliferative changes of the 
epithelium are prone to occur in the chronic sinuses seen in scro- 
fuloderma (caseating tuberculosis of lymph nodes and bones that 
secondarily involve the skin). Both proliferation and carcinoma 
(2 per cent of cases) are seen in lupus vulgaris (superficially ulcerating 
tuberculosis commonly seen on the face). 

A diagnosis of tuberculosis of the sldn is made from the gross 
appearance of the lesions, which, however, are not always character- 
istic, from histologic sections of tissue secured at biopsy, and above 
all by isolating the tubercle bacilli. These can be readily found in 
properly stained histologic sections in early lesions and somewhat 
less frequently in caseating foci, but they are demonstrable with 
great difficulty in tubercles showing little or no caseation. In such 
cases the organism can often be recovered in cultures and in guinea 
pigs inoculated with tuberculous tissue. Treatment is directed 
towards building up body resistance. The course is protracted. 
The prognosis is good in the localized form but is poor in the dis- 
seminated hematogenous variety. 

Boeck’s Sarcoid. — Boeck’s sarcoid is a chronic specific granu- 
lomatous disease that is disseminated throughout the body but 
characteristically involves the skin, lymph nodes and bones. It 
affects the colored race three times as frequently as the white, is 
found most often between the ages of tiventy to thirty-five 3 ''ears, 
and has no predilection for either sex. The disease has been known 
for half a century and has been described under several other names 
some of which are, multiple benign sarcoid, miliary benign lupoid, 
lupus perino, benign lymphogranulomatosis, non-caseating tuber- 
culosis, Besnier-Boeck’s disease, and Besnier-Boeck-Schaumann 
disease. The term sarcoid was used by Boeck for he thought the 
lesion resembled sarcoma and it is retained here only because of 
popular usage. 

The lesions in the skin are of three types. (1) Discrete nodular: 
These consist of small sharply circumscribed, firm intracutaneous 
nodules that measure as much as 5 mm. in diameter. Young lesions 
are bright red and smooth but older ones are dark brown and are 
covered with fine scales. (2) Large nodular: The early lesions in 
this group are similar to those in the first group but as the}'" enlarge 
they form nodules that measure as much as 3 cm. in diameter. At 
this stage the center is blue and retracted, and about the periphery 
there are light brown spots. The nodule is firm and shows no 
evidence of breaking down or ulceration. The surface is covered 
with fine scale. (3) Diffuse infiltration: These lesions are ill- 
defined firm, intracutaneous indurations of variable size and of a 
blue or’bluish red discoloration. They are found anywhere on the 
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IFie 18) In addition to thoie forming clumps, the c-nisatije 
Lfnisms are diffu-elj scattered throughout conncctno tissue cells, 

eascular endothelium and plngocj tic cells 

The macuhancslhctic lesions start either as iriegiihr, circular, icd 
spots that enlarge periplieralh or less often as lesicles Simul- 
tmeous iniohcment of the nerre endings produces first hjper- 
csthesia and later anesthesia and, as the esions P™Sress, nodules 
deaelop along the course of the peripheral neries HlslohgicaUlj, 
the changes in the dermis, arc non-specific and are similar to the 
carl> lesions that precede the nodular formations alreadj discussed 



The lesion m the nei\es js a missne proljferition of tl>e 

penntunum and endoneurium with i destruction of the nerve fibers 
themi'eU ■ 

Mycoses — JIv cotic infections of thfe skin arc not too common but 
ire evtremelj important both because they resist treatment and 
beciu^ie they mimic co mini other diseises Fne different tvpcs 
of infection mil be briefly considered here — bastomycosis, actino- 
mNco-is, 'apotoltichosis, coccn,\iodoTftyCO<;\s and histoplismo-ais 
Blastomycosis of the ‘'km miy arise 3*=! a result of direct mocul itioii 
from iMthout, is an extension from •» deeper lesion or as v met istisis 
from a distant focus Con‘'equently the infection may iniolvc tli( 
superficial or the deep portions of the skin 1 lie former ippr trs m 
papules tint enlarge, «often, iilcerite, dischirgc their contuils on- 
to the surfice, crust, heal by scarring iiid give ri‘-f to new If^uinn 
bi direct implantation The deeper lesions arc lar^/ir vumm thal 
become fluctuant and in time likewise riipturt onto tin wirfnM 
WistoiogiraWy, the changes in the epulcnws \tc m ry « harai W iisin 
riicm arc slight hyperkeratosis, markoil prolifi r ilion and down- 
wardcxtcnsionoftiicreteconcs.andinlracpitlifliil ib-a- /h 'J Ik 
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Leprosy is a chronic infectious disease caused by mycobacterium 
leprae and characterized by the formation of specific granulomata. 
It is never found in infants, is sometimes seen in children and usually 
becomes manifest after the age of twenty years. Males are some- 
what more frequently affected than females. The causative 
organism is a gram positive, acid fast, often beaded and curved rod 
that appears very similar to the tubercle bacillus. It is found with 
ease in histologic sections from fully developed lesions but it has 
never been satisfactorily cultivated on artifical media. Animal 
inoculation of leprous material has likevdse not resulted in the 



Fig. 18 — ^Lepiosy illustrating three leprosy cells which contain globi Two of the 
cells have compressed peripheral nuclei appearing as though they are transformed giant 
cells. The surioundmg tissue is infiltrated with plasma cells, lymphocytes and foam 
cells X 400. 


formation of typical lesions. The mode of transmission is not 
known. 

The disease, may affect any part of the skin but has a predilection 
for the face, ears and extensor surfaces of the extremities. The 
lesions may be divided into a nodular and a maculoanesthetic type. 
The former arises either as papules which enlarge to nodules or is 
preceded by the formation of red or brownish red flat areas of dis- 
coloration. The nodules are single, sharply circumscribed and 
measure as much as 3 cm. in diameter or they coalesce to form con- 
glomerate masses. They maj'^ then regress and disappear or 
produce ulcerations of the epidermis. Histologically, the lesions are 
found in the dermis or subdermis. Early the3^ consist of a diffuse 
or a perivascular infiltration with l3'’mphoc3''tes and plasma cells. 
As the3" become older the3^ tend to form tubercles of epithelioid cells 
surrounded b3^ scattered plasma cells, l3TOphoc3'tes and occasional 
giant cells. In the adjacent tissue there are foam cells and lepros3^ 
cells. The latter are large clear spaces containing aggregations of 
closely packed mycobacterium leprae which are known as globi 
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fluctuant, ulcerates and discharges Mscid, jellow or brown pus onto 
the surrounding skin As a result of this seeding, nen cutaneous 
lesions are formed ind the process repeats itself Simultaneous!} 
the original focus gives ribC to a chain of secondar} nodules and 
abscGbses that arc distributed along the course of the draining 
I}mpliatic channels The Ais/olofific picture is not distinctive The 
epidermis becomes lijpertrophic and sends prolongations of regular 
epithelium into the corium The latter exhibits large tubercles 
composed of a central area of necrosis, neutrophils and macrophages, 
a mid zone of epithelioid and Langhans' giant cells, and a peripheral 



zone of plasma cells, Ijmphocj tes, blood ves'^cls and connective 
tissue Uarel} , the sporotnehum can be found m histologic sections 
It exists as a ‘^hort, cigar-shaped, rod-likc form that meisures about 
2x5 microns, and less often as an ovoid or spherical cell Either 
of these mav be found free or engulfed in macrophages or neu- 
trophils Tlic diaffnosii, is made b} ammal inoculalwn lute 
male rats injected intraperitoneall} vvitli pub from the initial sore 
develop lesions in the peritoneum and testes Smears of these 
reveal numerous organisms 

Coccidioidomycosis is a chronic granulomatoub disease caused b} 
cocctdiodcs immiUs It may be primary in tlic skin but more often 
the cutaneous manifestations are only a part of a generalized dis- 
semiuatiou ^Vs a result the lesion may begin as papules or nodules 
within the skin proper, or as larger misses m the subcutaneous 
tissues in eitlier case as they enlarge they break down, caseate 
ana ultimatelv discharge a thick, yellowish grey, viscid pus The 
extension and by way of the lyanpliitics 
Hi^lolorncalhj the epithelium becomes hyperplastic and sends 

nhama "cclk ^ Intraepidermal abscesses of 

plasma cells, neutrophils, lymphocytes, epithelioid cells and giant 
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latter consist of nuclear fragments, neutrophils, degenerating 
epidermal cells, epithelioid cells, Langhans’ giant cells and the 
fungus cells. These are free or within giant cells and are present 
in the form of single or budding doubly refractile spores that 
measure about 14 microns in diameter (Fig. 19). The corium 
exhibits similar abscesses, well-formed tubercles of epithelioid cells, 
Langhans’ giant cells and peripheral lymphocytes, and a diffuse 
infiltration with plasma cells and lymphocytes. 

Actinomycosis of the skin usually arises as a direct extension from 
a more deepl}'' situated lesion in the neck, the lungs or the cecum. 



Fig. 20. — Actinomycosis illustrating a tangled colony of the fungus with clubbed 
shaped penpheial exciescencies x 400. 


As the large subcutaneous mass encroaches upon the skin the latter 
becomes tense and of a deep bluish red color. Perforations in the 
form of multiple sinus tracts, or a single large ulcer, are followed by 
a discharge of seropurulent or sanguineous pus. This contains 
variously colored actinomycotic granides measuring less than 1 mm. 
in diameter. They consist of a tangled central mass of gram positive 
mycelium at the periphery of which are numerous gram negative, 
clubbed shaped radiating, rods (Fig. 20). Histologically, the lesion 
is a granuloma whose most specific structure is the organism itseli. 
It occupies the center of the nodule and is surrounded by lympho- 
cytes, neutrophils, macrophages, plasma cells and young 
tissue cells. The supporting stroma is edematous and is dinusely 
infiltrated with neutropliils and plasma cells. Coalescence oi the 
nodules produces an enlargment of the abscesses and burrowing 
intracutaneous sinus tracts. The end result is extensive scar 


Sporotrichosis is a chronic granulomatous disease that usually 
affects the upper extremities of farmers liut may involve any part 
nf the bodv. The initial lesion consists of a small abscess at the 
site of the trauma. Tliis enlarges to form a nodule which becomes 



SKIN lAZ) SUBCUTANEOUS TISSUE 


35 


vanes vMth the nge of tho leMon and, according!}, dcrmatologi'jts 
Iiavc subdivided the disease into at least six t}pes Since the 
differences between these arc onh one of degree, the} need not be 
considered ‘^epaiatel} The most characleiistic clianges aie in the 
epidermis (I-ig 23) T!ic surface discloses pitcliv or lavered 
parakeratosis, that is, both an increase m thickness of the cornenm 
together with a retention of pvcnotic nuclei The stratum granu- 
losum IS decreased in thickness or cntiretv absent T!ic prickle cell 
laver is great!} hvpertroplnod and sends cluiilied shaped, finger-likc 
projections into the dermis Neutrophils infiltrate the entire 



I ir 23 — I’'onasi«i ^ho«mi; pnrakcritosis intravpithclial abscess m tho stratum 
coriicum li>pcrtrop)n of pncklr rclN loi-ramg « tc cones and enhrLe<l 

p-vr'Hac V 100 


epidermis and in the stratum comeum the} collect to form micro- 
alisces^es At tlic i>anie level there ire dso air spaces which account 
for botli the grev appearance of the scales and tho ease witli which 
tliov arc lifted ofT \s a result of the downward growtli of the 
epulcrniis tlie papillae lietween the rote pegs become hvpertropliied 
and clulibcd sloped Thev disclosj an mcrca-'C in tortuous capil- 
laries, edema and a difTu>c slight infiltration w itli Iv mphoev tes In 
tno remainder of tlio conum there ^ less edema and a mild peri- 
aa^ulir iccuinul ition of Iv mphoev les and mononuclear cells 
MoUustum Contagiosum — Molhi‘«cum contagiosum is a chronic 
contagious divca^e caused bj a nnis and characterized b\ the for- 
nntion of intnepithcUil mdvRions kiio\M\ os molbisaim ioihes 
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cells are characteristically foiiiul. The coiiiim is difTiisely infil- 
trated with plasma cells and contains botli miliary abscesses and 
tubercles that are indistingui'^hable from those in tiibeiciilosis. The 
catisative organiMit is easily found in smears of the pii< and in 
histologic sections, where it is present both free and within giant 
cells (Fig. 21). In vivo it exists either as a single .'^pore or as a .^ac 
filled with endo^pores. The spores measure from o to 30 mictons 
in tliamcter and reveal a thick, smootli. doubly refractile, ^lelimiting 
membrane. 

Histoplasmosis i< almost always a systemic tlisea^e which <oine- 



Fig. 22 — HistoplasnuKi?. I.:irs:e j>ha!rocyu'? are fillrti with mimorou^ small 

orpinisms x -400. 


times is accompanied by lesions in the .<kin. It is caused by the 
hisioplasma capsulatiuu. This is a round or oval organism measur- 
ing 2 to 4 microns in diameter (Fig. 22). It is surrounded by a 
doubly refractile run and contains a clear cytoplasm in which the 
chromatin material is either clumped or diffusely scattered. The 
cutaneous sores exist as papules, nodules or tliick infiltrates with 
ulcerating surfaces. HistoIogicaUy. the lesion is a nodular gi-anu- 
loma. It is composed of a central area of necrosis, a middle zone of 
macrophages filled with histoplasma organisms and a peripheral 
infiltrate of plasma cells, h-mphoc^des and neutropliils. Giant 
cells of the Langhans' type may or ma 3 ' not be present. 

Psoriasis. — ^Psoriasis is a clu-onic disease of the skin of imknown 
etiology' that occurs on the extensor sin-faces of the limbs, on tlie 
scalp ^nd less frequently on other parts of the body. The lesions 
first appear as minute, pinhead sized, bright red papules. These 
graduallv enlarge to form plaques and. particularh* on the back-^ of 
the hands, warty excrescencies. Simultaneously they become 
covered with pearly wliite. loosely attached scales wliich when 
removed leave fine points of hemorrhage. The h isiologic appeam iice 
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vanes \Mth the age of the lesion and, accordingh, derm itologists 
lia\c subdnided the disease into at least siv tjTcs Since the 
differences between these arc onh one of degree, thej need not be 
considered scparatelv The most characteristic changes aie in the 
epidermis (Fig 23) The surfree discloses pafcJij or lajeied 
parakeratosis, that is, both an increase m thickness of the corncum 
together iiith a retention o! pjcnotic nuclei The btratnm granu- 
losum is decreased m thickness or entire^ absent The piickle cell 
la\cr IS greatH Inpertrophiod and sends clubbed shaped, finger-hke 
projections into the deimis XeutrophiJs infiltrate tlie entire 



1 10 23 —P oria>is showing p'»^alwcratos^^ inttatpiUiehil ab^ces? in the stratum 
conipum InpcTlroph} cl pneUe celk fomunp: dub-clupcd rife cones and enlarced 
papillae x 100 “ 


epidermis and m the stratum corncum thej collect to form micro- 
absetsses \.t the same lev el there arc also air spaces i\ hicli account 
lor botli the grej appear nice of the scales and the ease Mith i\lnch 
thet are lifted off \s a result of the downward growth of the 
epukrniis the pipilhc between the rete pegs become In-pertroplutd 
and clubbed shaped The\ disclose an increase m tortuous canil- 
uic=, edema and a diffuse slight infiltration with hmphocvtes In 
tlie renninder of the comirn there ^ less edema and a mild pen- 
' accumulation of Kmphocvtcs and mononuclear cells 

Molluscum Contagjosum — Molluscum contagiosum is a chronic 
^ntagious diseisc caused bj a tiriis and characterized bi the for- 
muiou of lutraopithclnl inclusions known as mon»sc»m bodies 
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cells are chai-actei-islicalh^ found. The corium is diffusely infil- 
trated with plasma cells and coniains both miliary al)scesses and 
tubercles that arc indistinguishal)le fi'om t hose in tul)ei-culosis. The 
causative organism is easily fqund in smeai’s of the pus and in 
histologic sections, where it. is present both free and within giant 
cells (Fig. 21). In vivo it. exists either as a single spore or as a sac 
filled with endospores. The spores measure from 5 to 30 micions 
in diameter and reveal a thick, smooth, doubly i-efractilc, delimiting 
membrane. 

Histoplasmosis is almost always a .systemic disease which somc- 



Fig 22 — Histoplasmosis. Laigc pliagocytc.s aie filled with iiumeious small 

01 ganisms x -100 


times is accompanied Ijy le.sions in the skin. It is caused by the 
histoplasma capsulaiuvi. This is a round or oval organism measui- 
ing 2 to 4 microns in diameter (Fig. 22). It is surrounded b 3 " a 
doublj'^ retractile rim and contains a clear endoplasm in which the 
chromatin material is either clumped or diffusel}'’ scattered. The 
cutaneous sores exist as papules, nodules or thick infiltrates with 
ulcerating surfaces. Histologically , the lesion is a nodular gi-anu- 
loma. It is composed of a central area of necrosis, a middle zone of 
macrophages filled with histoplasma organisms and a peripheral 
infiltrate of plasma cells, l^miphoc^des and neutrophils Giant 
cells of the Langhans’ tj^pe maj’' or maj'- not be present. 

Psoriasis. — Psoriasis is a chronic disease of the skin of unknown 
etiology that occurs on the extensor surfaces of the limbs, on the 
scalp and less frequently on other parts of the bod}^ The lesions 
first appear as minute, pinhead sized, bright red papules. These 
graduallj^ enlarge to form plaques and, particularly'' on the backs of 
the hands, warty'' excrescencies. Simultaneously^ they become 
covered with pearly white, loosely attached scales which when 
removed leave fine points of hemorrhage. The histologic appearance 
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Tumors — Because of the complex anatomical composition of the 
« 5 kin, cutaneous tumor formations are extreme^ di\erse Virtuallj 
e\erj histologic component maj be responsible for an innocent or a 
malignant neoplasm Thus from the epidermis proper there maj 
arise a cla\us, a papilloma, an epidermoid cjst or a carcinoma, 
from sebaceous glands a cjst, a hjTierplasia, an adenoma or a 
carcinoma, from sneat glands a hjdndenoma or hjdradenoid 
carcinoma, from hair follicles (and probably sebaceous and sneat 
glands) epithelioma adenoides c\sticum of Brooke, from connects e 
tissue a fibroma, a fibro-sarcoma, a rajocoma and a mj’xosarcoma, 
from fat tissue a lipoma or a liposarcoma, from histiocjtes, con- 
nective tissue or fat cells a xanthoma, from pigment producing cells 
(probably nervous m origin) a pigmented nevnis or a mclano- 
hlastoma, from nerve tis'sue a neuroma, a neurofibroma or a neuro- 
fibrosarcoma, from vessels an angioma, Kaposi’s sarcoma, or a 
Ijmphangioma, from vessels, nerves, connective tissue, and muscle 
tissue a glomal tumor, and from mesodermal and ectodermal 
elements a mixed tumor In addition there are several tumors that 
are foreign to the skin or whose local origin is questioned Tliese 
include metastatic neoplasms, leukemids, Hodgkin’s disease and 
mjcosis fungoides 'While this classification is not intended to be 
all inclusive it does encompass most of tlie ordinary lesions seen m 
the laboratorj Some of tlic conditions mentioned have alreadj 
been discussed in the earlier part of this chapter The salient 
features of the remaining legions will now be considered 
Clavus —A clavus or corn is a localized painful hyperkeratosis of 
the epidermis It is found at pressure points particularly on the 
feet and as such is located over the bony prominences of the toes and 
less often the soles It is hard wlicn situated on exposed surfaces, 
but it IS soft when located m moist areas sucli as between the toes 


lixsmoejicaXly, there is a conical, piled up mass of keratm, the apex 
of whicli IS directed towards the corium, and frequently a complete 
atrophv of the subjacent epidermis proper Pam results from 
pressure of the cone upon the nerve endings in the dermis 
Papilloma — A papilloma is a localized, elevated hyperplasia of 
the epithelium It is found anywhere on the body but it is par- 
ticularly common on the dorsal surface of the fingers and hands, 
where It is known as the common uarl (verruca vulgaris), and around 
the anus, external genitals and thighs where it is known as the 
icncreal uarl (condyloma acuminatum) Because of the tendency 
to spontaneous regression, disappearance and recurrence it is 
questionable whether the lesion is a true neoplasm or whether it is 
of infectious or viral origin Grossly, the nodule may be less than 
a rmWimeter or several centimeters m diimeter, single or multiple, 
(uscrctc or confluent, pedunculated or sessile, smooth or rough, firm 
or relatively soft, and grey to brown m color IhstoJogically, it 
t ^ ^ broad core of connective tissue covered with 
yiti of livpcrplastic epithelium (Fig 2o) Surface keratinization 
na\ be flight or marked The broadened prickle cell layer 
\ edema and prominent intercellular bridges and 

t ms sharply circumscribed, homogeneously eoMuoplulic, round 
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The lesions are wdely distributed over the body but liave a predi- 
lection for the face, male genital organs and the inner surfaces of 
the thighs. They appear as collections of discrete or coalescing 
pink elevations that measure as much as 2 cm. in diameter. The 
surface is flat, central!}' umbilicated and discharges spontaneously, 
or upon pressure, a cheesy, granular material. The histologic 
changes are confined to the epidermis. They consist of a marked 
hypertrophy of the prickle cell layer with downward prolongations 
of the rete cones and an elevation of the entire mass above the 
surface of the surrounding skin. The molluscum body starts in the 



Fig. 24. — Alolluscum contagiosum illustrating numerous intra-epithelial 
molluscum bodies in various stages of development, x 100. 

prickle cells that are located several rows above the basal layer 
(Fig. 24). Initially, there appears a clear non-staining vacuolated 
area in the ^ficinity of the nucleus, and the c}i:oplasm, which houses 
the elementary bodies, becomes coarsely granular. Gradually the 
granules condense to form a solid round, sharply demarcated, deeply 
eosinophihc mass. Simultaneously, the fonner nucleus _ of the 
epithelial cell becomes pycnotic, crescentic and pushed aside. As 
the bodies get older the}' graduall}' ascend to the surface. By the 
time they reach the corium they are cornified, surrounded by a 
clear space, often stain blue instead of eosinophilic, and in many 
instances completely lose the pycnotic nucleus. There are no 
noteworth}’’ changes in the corium. 
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Tumors —Because of the complex anatomical composition of the 
skin, cutaneous tumor formations are extreme)> di\ erse Y irtuaU> 

everj histologic component maj be responsible for an innocent or a 
malignant neoplasm Tims from the epidermis proper there may 
an-'C a clavois, a papilloma, an epidermoid cjst or a carcinoma, 
from sebaceous glands a ejst, a hjperplisia, an adenoma or a 
carcinoma, from sneat glands a h}dradenoma or hjdradenoid 
carcinoma, from hiir follicles (and probablj sebaceous and sweat 
glands) epithelioma adenoides c\‘;ticum of Brooke, from connectne 
tissue a hbroma, a fibrosarcoma, a mj'xoma and a mj'xosarcoma, 
from fat ti«;sue a lipoma or a liposarcoma, from Instiocjtes, con- 
nective tissue or fat cells a xanthoma, from pigment producing cells 
(probabb nervous in origin) a pigmented nevus or a melano- 
hla<=toma, from nerve tissue a neuroma, a neurofibroma or i neuro- 
fibrosarcoma, from vessels an angioma, Kaposi's sarcoma, or a 
Ijmphangioma, from vessels, nerves, connective tissue, and muscle 
tissue a glomal tumor, and from mesodermal and ectodermal 
elements a mixed tumor In addition there arc several tumors that 
are foreign to tlie skin or whose local origin is questioned These 
include metastatic neoplasms, leukcmids, Hodgkin’s disease and 
mjcosis fungoidcs 'While this classification is not intended to be 
all inclusive it does encompass most of tlie ordinarj lesions seen in 
the laboratorj Some of the conditions mentioned have alreadv 
been discussed in the earlier part of this chapter The salient 
features of the remaining lotions will now be considered 
Clavus — A clavus or corn is a localized painful h>perkoratO'"is of 
the epidermis It is found at pressure points particuhrlv on the 
feet and as such is located over the bonj prominences of tlie toes and 
less often tlie soles It is hard when situated on exposed surfaces, 
but it is soft when located in moist ireas such as between the toes 
Ihstologically, there is a conical, piled up mass of keratin, the apex 
of which is directed towards the conum, and frequenth a complete 
atrophv of the subjacent epidermis proper Pam results from 
pressure of the cone upon the nerv e endings in the dermis 
Papilloma — A papilloma is a localized, elevated hjperplasia of 
the epithelium It is found anj where on the bodj but it is par- 
ticularh common on the dorsal surface of the fingers and hands, 
where it is known as the common uarl (verruca vulgaris), and around 
the anus, external genitals and thighs where it is known as the 
lencTcal uarl (condjloma acuminatum) Because of the tendency 
to spontaneous regression, disappearance and recurrence it is 
quc'stionable whether the le«ion is a true neoplasm or whether it is 
of infectious or viral origin Grossly, the nodule maj be less than 
a millimeter or several centimeters m diameter, single or multiple, 
discrete or confluent, pedunculated or 'sessile, smooth or rough, firm 
or rchtivelv soft, and grev to browm in color IhstologicaUy, it 
con«!i>,ts of a thin or broad tore of connective tissue covered with 
villi of hvpcrphstic epithelium (Fig 25) Surface keratmization 
imv be «light or marked The broadened pnckle cell laver 
Ircquontb shows edema and prominent intercellular bridges and 
cont uns sharp!} circumsenbed, homogencousl} eosinophilic, round 



38 


SKIN AND SUBCUTANEOUS TISSUE 


bodies known as Russell’s bodies. The rele pegs are usually 
hyperplastic but are regular. Sometimes the basal cell layer 
contains an abundant amount of brown pigment which gives the 
papilloma a brown color. This should not be confused Avith a 
pigmented nevus which, as has already been seen, con.sists primarily 
of melanoblasts located in the dermis. Except for an inflammator}’; 
I’eaction and an increased vascular supply the underlying corium' 
shows no noteworth}'" changes. A cancerous Iransformalion in a 



Fig. 25. — Papilloma. A tliin coie of connective ti.ssue is coveieci with 
hyperplastic stiatified squamous epithelium, x 100. 


benign papilloma wliile very rare does occur and is manifest by an 
irregular proliferation of epidermal cells that invade the adjacent 
dermis. 

Epidermoid Cysts. — In addition to the congenital midline epithe- 
lial C 3 '’sts already considered, epidermoid cysts ma}'’ develop as a 
result of trauma. This is accomplished either b}'" implantation of 
the surface epithelium into the dermis or bj'' causing it to proliferate. 
Although rare, such cj^sts are found on the hands of laborers and in 
post-operative scars. Histologicall 3 '^ the 3 '’ are indistinguishable from 
sebaceous cysts. 

Carcinoma. — Carcinoma of the skin is a common disease in 
people beyond the age of fifty-five 3 ''ears. It affects men more often 
than women and the Avhite race seven times as frequently as the 
colored. It is located on all parts of the body but is particularly 
common on the exposed surfaces as the ears, face and hands AA'^here 
it is frequently associated with senile keratosis. The ultimate cause 
of cutaneous carcinoma is, of course, not known but the predisposing 
causes are numerous. These may be convenientb^ divided into (1) 
physical agents and (2) chemicals. Physical agents Avhich are 
known to cause carcinoma of the skin include ultraviolet rays (sun- 
light), roentgen rays, other radioactive elements and continued 
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chronic irritation Among others, example-, of the htter aie found 
in the mouth, and, in k\ngn u&ers, m the skin of the abdominal u all 
The relation of single or, for that matter, e\en of repeated trauma 
to carcinoma is cKtremeh import mt from the standpoint of com- 
pensation but unfortunately cannot be settled It is doubtful 
whether there i^ au\ relation. hetween the luo unlc'^s traumi iii'=t 
produces a sear, for it is knoun that about one fifth of the circi- 
nomas of the scalp, trunk or legs dc\ elop m pre-existing scars caused 
])\ burns, surgical operations, larccrations and ulcerations Shields 
arren has suggested the following criteria for menmm iting trauma 
as the cause of a mihgnant neoplasm (1) intcgnty of the tumor site 
prior to the injury (2) disruption of the continuity of the tissue at 
the site of the trauma (3) reasonable interval of time between the 
injury and tlic de\ elopmcnl of the tumor and (41 t\\c tumor must he 
of a type tliat would result from regeneration and repair of the 
injured tissue Some of tlie chemicals winch haye been tonsidcred 
to cause carcmomi aic arsenic, chromates, nickel carbonyl, pitch, 
tar, soot, anthracene oil and the aniline dyes Three tvp^y of car- 
cinoma of tlie (pidermis that will be considered here arc squamous 
cell, basal cell and Bowen’s disease 
Squamous cell carcinoma occurs four times as often in men as it 
docs in uomen and in\oUcs m oidoi of frequency the lowei hp, nose, 
cars, gemtyls, neck \nd extremities The Ic-'ion starts m one or 
several widely scattered areas is a small papule or nodule that 
rapidly enlirgcs and «oon ulcerates (Fig 20) The edges of the 



1 If 2(« — S(ju imous cill carcinoma Tlic legion !•* r>i cd firiii niid ccnlrillj 
iiUifiltd Tin ouiTouiiding <!km rtvciln ><iiiik tirUiiMt 

ulcer irc ru^jd firm and pink to gicy The floor i', eoyeied yyith 
necrotic gie\ tissue and cxinJate, ind the ba'-o i-. compo-vcd of i firm 
miss of grey to white tissue that rapidly iiifiltrites the adjoining 
strncfurcs 'ilio ciUuo mass is fxirly y\cU delineated hut is not 
cncTpsuhtcd Ihstoloqicallij, the tumor is seen to oiigin ite in the 
lias il cells of the epidermis yyliich, hoyycycr, difTerentntc to form 
pncMc cells (Ihg 27) The neoplastic downgrowths from the 
epidermis ^rt seen as bnnchmg columns and nests of irreguhr cells 
ttial aimiesdy infiltritc through and beyond the corium In t/ie 
more dow|\ glowing uul Ixittcr differentiated lesions the cells 
resemble cJcNcly the prickle cells of normd epitlieliiim They arc 
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polygonal, large, sharply defined, have an abundant amount of pink 
cytoplasm and relatively large deeply stained nuclei. Intercellular 
bridges may or may not be seen. The cells in the center of the 
masses have a tendencj'" to undergo keratinization and as such 
become crescentic and closely packed together in whorls to form 
characteristic pearls. In somewhat more rapidly'’ growing tumors 
the cells, still arranged in cords or nests, are less well differentiated 
They are less distinct, smaller, more elongated and have only a 
moderate amount of ill defined pinlv staining cytoplasm. The nuclei 
are round, oval or even spindle shaped, and reveal considerable 



Fig. 27 — Well-diffeientiated squamous cell carcinoma showing cords of prickle cells 
with well-formed peails mvading the eorium from the epidermis x 100. 


hyperchromatism and numerous mitotic figures. There are no 
pearls. In very actively growing tumors the cords and nests are 
replaced by a diffuse infiltration of single cells that often lose all 
resemblance to the parent tissue. They are round, oval, polygonal 
or irregular, have a varied amount of cytoplasm, and bizarre, 
extremely hyperchromatic often multinucleated nuclei. The stroma 
in squamous cell carcinoma is usually abundant, fibrous and densely 
infiltrated with plasma cells and lymphocytes. 

Following Broders’ classification it has become customary to 
grade squamous cell carcinoma from one to four. Grade one 
represents well differentiated tumors that do not deviate a great deal 
from normal appearing epidermis and grade four represents highly 
anaplastic growths that have lost all semblance to squamous epi- 
thelium. Grade two and three are in between. While in general 
such distinctions are of value, they must be interpreted in con- 
junction with the rapidity of grovi^h of the tumor, its location and 
the presence or absence of metastases. The diagnosis of carcinoma 
is fostered when any indurated ulcer fails to heal under proper 
treatment, and it is readily confirmed by histologic examination. 
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Treatment of squamous cell carcinoma of the skin is either surgical 
excision or irradiation therapj Each is highly effectu e if lesion 
IS seen early and if treatment is adequate the first time There is 
no reason whj everj case of carcinoma of the skin should not be 
cured Unfortunately prognostication on the part of the physician 
and the patient coupled ^\lth inadequate or improper therapy too 
often result in catastrophy Squamous cell carcinoma spreads by 
local extension, by lymphatics and by the blood stream In 10 per 
cent of cases there is already metastasis to the regional lymph nodes 
when the patient is first seen The prognosis depends on the size 
and location of the tumor and upon the presence or absence of 
metastases 

Basal cell carcinoma is likewise found more often m men than in 
women, occurs in a slightly younger age group than does squamous 
cell carcinoma, and has a predilection for the upper part of the face, 
the nose and the ears Grossly, the lesion may appear as an ulcer, 
a papule or a nodule (Fig 28) The ulcer starts as a pale red area 



Fso 28 Fig 21 


Fir 28 —-Ulcerating basal cell carcinoma The cd(,cs are irregular but sharp and 
not raided 

Fig 20 — PtdunculatctI cjsUc carciixoma 

With but slight induration of the dermis Gradually the surface 
becomes rouglicned, then scaU and finalU the crust falls away 
lea\mg an underbing ulcer The edges of the latter are usually 
lc\el with tlie skin or only sIightK ele\ated They are sharp, 
smooth, firm and pink to grey The lesion enlarges by gnawing 
away at the adjacent tissue until, if let go long enough, the entire 
novc, ear or side of the face is eaten aw ax (rodent ulcer) The 
papular lesions enlarge to become nodules that measure as much as 
t> cm m diameter liie latter are pedunculated or sessile, smooth 
or rough, often supeificnlh ulcerated, pink to grey and frequently 
transparent (Fig 2D) Unlike the pnmanly ulcerating lesions these 
tumors are usually confined to the outer portions of the dermis and 
do not extend into the subcutaneous tissue Histologically basal 
con carcinoma usmlh anses from the basal cells of the epidermis 
‘UKl Icbs often from the sebaceous glands and Inir follicles If 
sections arc made at the right lc\el, cords and nests of epithelial 




42 


SKIN AND SUBCUTANEOUS TISSUE 


cells are seen to stream from the basal layer into the corium (Fig. 
30). Here they arborize to form branching structures with bulbous 
ends. Except for being more heavil 3 '' stained the cells are similar 
to the basal cells of the epidermis. In the center of the strands they 
are crowded, have a moderate amount of ill-defined cytoplasm and 
round or oval, evenl}^ stained nuclei. At the peripheiy of the masses 
thej'^ are slightly larger, more deeply stained, have almost a columnar 
appearance and are arranged at right angles to the main mass. 
Usually the cords and nests are solid but sometimes the cells in the 
center undergo degeneration to fonn pseudoglandular or cystic 



Fig 30 — Basal cell caicmoma showing solid nests of basal cells infiltrating 

the coiium. x 100 


spaces filled with blue staining, mucoid material (Fig. 31). The 
surrounding stroma is fibrous and, when the tumor ulcerates, it is 
diffusely infiltrated with plasma cells and lymphoc 3 "tes. 

A diagnosis of basal cell carcinoma can often be made from the 
gross appearance of the lesion m conjunction with a histoiy of long 
duration. In carcinoma of the skin it is the size of the lesion that 
prompts the patient to seek medical aid and not its duration. Con- 
sequently patients with basal cell carcinoma state that the lesion 
has been present for months or 3 '-ears whereas those with squamous 
cell carcinoma speak m terms of weeks or months. A clinical 
impression, nevertheless should alwa 3 ^s be varified b 3 ^ histologic 
examination of a piece of tissue. Treatment is either surgical 
excision or irradiation and, as in squamous cell carcinoma, it should 
be adequate the first time. Under such circumstances, the prognosis 
is excellent for basal cell carcinoma does not metastasize. 

Squamo-basal cell carcinoma is a term reserved for lesions which 
histologically have the appearance both of squamous cell carcinoma 
and of basal cell carcinoma and are t 3 ^pical of neither one nor the 
other. 
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Bouen’s disease 1-5 a clironic, originilh desciibed 'is a piccancerous, 
<.U'ea«-e that occurs on all parts of the both, affects both sexes uith 
equal frequenc\ and lasts tuentx to timtj \oars The lesions are 
single or multiple, papular or nodular, light red m coloi, and re\c d 
a rough, hornx or supcrficialh ulcerated smfacc ulnch is coxered 
with a crust Romoxal of tlic latter loaxes an oozing, granular 
shallow ulcer Sometimes the lesions arc plaque-hke, extend at the 
penpherx and s\raultaneouslx tend to heal in the center Histo- 
logically, tlie clianges are tho^c of carcinoma in situ— an epidermoid 
carcinoma that remains localircd to the epithelium (Fig 32) There 



Fio 31 — Cj«tic ba.ial cell <arcinoma lUuMrUing p'^cudofelind^ filled with 
hai>optiilic mucoid material x 200 


are keratosis and parakcrito^is (keratosis xxith retention of pxcnotic 
nuclei), hxperplasia of the pnckle cell laxei, and proliferation and 
extension of the rete cones into the dermis The most striking 
flange, perhaps, i& the disorderly arrangement of the prickle cells 
iiKirpoiantx is complelclx lost They xary considerahlx m shape 
ami size md hhow edema and x acuolization of the c\ toplasm The 
nuclei arc pxcnotic and pudicd asule, or are large, hxpcrchromatic 
and frequentlx in a state of mlloxl^ Sometimes sex oral are grouped 
vopther m a single cell Occasionalh there is a coalescence and an 
attempt at keratmization of a group of pnckle cells to produce 
structures resembling ordmarx pe irli, Tbe lesion, although con- 
K. 1 1 epidermis for years, max at any time break through the 
TT ♦ i infiltrate the dermis hut metastasize w idclx 

niNtologicallx the infiltrating and metastasizing tumors arc txnicil 
qxnmous cell caTcinomas The diagnosis is made from tlie gro^s 
should always 1x5 confirmed histologically The 
I'Cai/tieni is surgical excision 

ire 'elnr^nn r"" \* '"'ulicre in tlie ikm nliero tliere 
cb■^ccou^ (.lands and this, ns Ills Iiccn scon, includes nil areas 
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except the palms and soles. They are particularly common on the 
scalp where they are known by the laity as ‘bvens.” The cause is 
a congenital or an acquired obstruction of the mouth of a gland with 
retention of secretion and consequent distention of the gland proper. 
Grossly, they are seen as small, round, not tender, intracutaneous 
nodules that usually measure up to 2 cm. but sometimes to 5 cm. in 
diameter. The smaller ones are quite firm and shotty but the larger 
ones are softer and putty-like in consistency. The covering epi- 
dermis is usually intact. Larger tumors, however, have a tendency 
to break down and discharge a j’^ellowish grey, greasy flake-like or 



Fig. 32 — Bowen’s disease (carcinoma in situ) showing hyperkeratosis, marked hyper- 
trophy of the rete cones and a disorderly arrangement of irregular prickle cells x 100. 


cheesy material. When a small lesion is examined microscopically 
its connection with a hair shaft or surface epithelium may be 
evident but usually, as a result of growth and other changes, the 
point of origin can not be identified. Histologically, the lining of 
the cyst consists of a flat attenuated or a broad h 3 q)erplastic mem- 
brane of stratified squamous epithelium the keratinizing surface of 
which is directed toward the lumen (Fig. 33). The cyst is filled 
with sebaceous material that arises as a degeneration of sloughed 
cells, and may sometimes contain giant cells of the foreign body 
type. Sebaceous cysts may become infected, calcified or undergo 
a cancerous change. The latter occurs in about 4 per cent of cases. 
The treatment is surgical excision. 
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Sebaceous adenoma and hyperplasia are practicallj indistinguish- 
able Each consists of an increase in number and size of the glands 
\Mth the formation of sohtarj or multiple mtracutaneous nodules of 
\arjmg dimensions The best and most common example of their 
hsTiertropliv and hjperplasia is rhmophyma, also known as whiskj 
or rum no^^e It is an irregular bulbous enlargement of the lower 
half of tlie nose that iisuallj occun> m men o\ er the age of fift j > ears 
Microscopic examination re\eals a normal or atrophic epidermis, 
enlarged gaping follicles filled with keratin and sebum, and numerous 
hjpertrophied and Inperplastic sebaceous glands that open into the 



Fig 33 Fig 34 

Fig 33 — Sebaceous cjst TIjc lining is composed of stmtifii-d squamous epithelium 
nhich covereil with a thick lajer of keratin \ 200 
Fig 31 — Rhinophjma showing an t-nlargcil giping follicle filled with keratin and 
grejtl) hjpcrtropliicd sebaceous glands x 7o 

dilated ends of the hair follicles (Fig 34) Their cells are regular 
but larger than normal The supporting stroma is fibrous, fre- 
quentlj infiltrated with plasma cells and Ijmphocjtes, and maj or 
maj not contain an excesMxc supply of blood and lymph xessels 
Treatment, if desired, consists of shuing off the excess tissue to the 
le\ el of the nose 

Carcinoma of sebaceous glands is not a common tumor Some 
authors gi\o the incidence as high as 4 0 per cent of all cutaneous 
m.ophsms, but Warren and A\ar\i saw onh 29 ca«es in 4000 
cutancoiN carcinomas The tumor is found beyond middle life 
attects both sexes with equal frequency, and is located most often 
on the eychds, face and scalp The kswn starts m the deeper 
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portions of the dermis as a sliarply circumscribed, firm often yellow- 
ish nodule.. It grows very slowly, ulcei-ates late, infiltrates the 
adjoining tissue, and in time produces local and widespread me- 
tastases. Microscopically, the degree of differentiation A^aries from 
tumors that closely resemble normal sebaceous glands to anaplastic 
growths in Avhich careful search is necessary to identify foci of 
sebaceous cells. The former are composed of large polyhedral cells 
with distinct boundaries, lightly stained granular or vacuolated 
cytoplasm, and evenly stained fairlj'- large nuclei. They differ from 
normal sebaceous glands in that the flat peripheral cells are absent 
and m that the external layer of cells is more basophilic. The more 
anaplastic tumors infiltrate the surrounding tissue in the form of 
nests and strands, show considerable variation in shape and size of 
the cells, reveal more granularit3’’, less vacuolization and sometimes 
keratinization of the c^^toplasm, and disclose hj^Derchromatism and 
irregularity of the nuclei. Mito.ses are frequent. Treatment of 
sebaceous carcinoma is Avide surgical excision Recurrences are 
common 

Sweat gland tumors. — The literature on tumors of the sweat 
glands is confused to sa}'’ the least. For all practical purposes there 
seems to be little justification in subdividing the lesion into numerous 
categories and attaching unwieldj'^ names to each. In this section 
only two types of tumors will be recognized — a benign one called a 
hj'-dradenoma and a cancerous one called a ,h3"dradenoid carcinoma. 

Hydradenomas are single or multiple, elevated, papillar3% peduncu- 
lated or intradermal and subcutaneous nodules that measure from 
1 to 4 cm. in diameter. The3'’ are smooth, rareb'" ulcerated, some- 
times translucent and are found on all parts of the bod3’’ wherever 
there are sweat glands. Histologically, the3'^ ma3’’ arise from and 
resemble either the ducts or the glands. The epithelial groups may 
be clustered together or more frequentb'^ scattered throughout the 
corium. They exist as solid cords or masses, as small glands, as 
dilated C 3 ^stic spaces Avith or AAuthout papillar 3 ^ mfoldings, as draAAm 
out sht-like structures similar to intracanalicular fibroadenoma of 
the breast, or as large alveolar spaces. About the peripheiy the 
masses ma3'’ or may not contain m3mepithelium. The solid nests are 
composed of closely packed cells that bear some resemblance to 
basal cells, squamous cells and even sebaceous cells. They are 
round or pob^gonal, of var3ang dimensions, and contain a scant3^ or 
abundant reticulated c3ffoplasm and medium sized dense nuclei. 
The cells in tumors forming small glands are quite similar to those 
lining normal glands except that the3'' are several layers deep, are 
less regular, have indistinct margins, clear cytoplasm and deeply 
stained nuclei. The cells m lesions forming C3''sts, papillae and 
alveoli are usually cuboidal or tall columnar, have a varied amount 
of faint blue, colorless or intensely eosinophilic cytoplasm and deeply 
stained central or basilar nuclei (Fig. 35 ). The C3^stic spaces may 
contain hyalin, granular or horny material. About the periphery 
of the adenomas there are often remains of normal SAA^eat glands and 
ducts. The diagnosis is sometimes quite difficult The treatment 
of hydradenoma is surgical excision. 
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Hijdradenoid carcinoma is an uncommon cancer tJiat piobabh 
originates, m a pre\loU'!i^ benign adenoma j\Iost patients haae a 
tumoi. for thirty \ears oi more and then at the ago of Slxt^ or 

bc\oncl it begins to grow and maadc tlie surrounding structures 
Occa«ioaallj , lion e\ or, it is of short duration Tlie criteria neces- 
sary for a diagnosis of ll^dradcnold carcinoma ha\c not been clearU 
defined It appears as ttiough tliei mai closely rescm)>le the lienign 
growths, except tliat tliey infiltrate and dcstioi tlic adjoining 
structures, or that they ma\ m part oi wholly resemble i bisal or 



Fir 35— Hidradenoma from '»n axiHi illu-^traUne popillat of largi colunniar (ills 
with intoirtclj oa«inophi!i< cylnplasm and ri.Utud> mdl round jiucli i x 200 


«auamous cell carcinoma The irtalmrnt is surgical excision A 
few lesions recur and an occasional one metastasises 
Epithelioma adenojdes cysticum of Brooke is a term lesened bs 
some, for multiple, benign, hcrcditarv nodules that occur about the 
face at the ago of puberty and that aiise fiom the hair folia les, 
swcU glands and sebaceous glands Othtr writers mclude under 
this caption am tumor composed of liasal oelK with cystic degenei- 
ation that arises from either the epidermis hair follicles, sneat glands 
or seiiaceoiis glinds !Most of the lesions m the lattir group occur 
about the ci elids, no'-o and f ice m people licy ond middle age Thei 
are indistinguishable both grossly md histologicalH from cistie 
basal cell carcinoma which has alrcada heen considered 
Fibromas are benign tumors of lihrohhsts that mai arise whereier 
there is councctvxe tissue In tlie skm tliey appear most often on 
tlie face and trunk is intricutancoiis, eleiated, sosmIc, or ptdiiiN 
ciihtcd nodules or unsvcs of \arymg sizes They arc soft or firni 
anil not tender Hishlogicalli/, soft fibromas irc fpnte rcJluJar, that 
i-', (hci are composed of crowded spimUe or o\aI cells with a modern 
Tte, or scuiti imount of ill-defined, light pink btimmg c\ topi ism 
inc\ arc UsuilK located m the outei portion of the dermis, are 
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sharply defined and as they grow they stretch and attenuate the 
overlying epidermis. Hard fibromas are essentially similar except 
that they contain fewer nuclei that are set in course, intertwining, 
collagen bundles (Fig 36). 

Fibrosarcoma is the malignant counterpart of fibroma and like the 
latter it arises wherever there is connective or fibrous tissue. Its 
incidence in the skin is about 1 in 3000 surgical specimens examined 
in the laboratory. It is about as frequent as cutaneous fibroma. 
It affects the white race more often than the colored, two men to 
every woman, and is about equally distributed between the ages of 



Fig 36 — Fibroma showing intertwining bundles of collagenous fibrous tissue x 200. 

ten and seventy years. Symptoms consist of a rapidly growing 
painless swelling of a few weeks duration or of a sudden increase in 
size of a tumor that has been present for thirty years or more. 
Although trauma has often been considered as the initiating factor 
the cause of fibrosarcoma remains obscure. The tumor arises most 
often in the subcutaneous tissue and less often in the fascia, tendons, 
muscle and dermis itself The sites in decreasing order of frequency 
are the upper thigh, shoulder, knee, elbow and other areas. By the 
time the patient is first seen the neoplasms are usually 5 cm. or more 
in diameter. They are firm or quite soft, sharply circumscribed, 
surrounded by a false capsule of compressed tissue, are often seen 
to engulf blood vessels, nerves, tendons or muscles, erode adjacent 
bones and produce pressure necrosis and ulceration of the overlying 
skin. Cut surfaces are composed of white, grey, solid, gelatinous or 
even cystic tumor tissue through which course fibrous septa and 
blood vessels (Fig 37). Foci of necrosis and hemorrhage are some- 
times seen. The histologic appearance varies from highly cellular 
tumors that are indistinguishable from cellular fibromas to com- 
pletely anaplastic growths. The cells are spindle, oval or sometimes 
round (Fig. 38). They contain a moderate or a scanty amount of 
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light pink or fibrillarj cj toplasm The nuclei arc deeplj stained, 
spindle, oral, less often round and sometimes quite bizarre Tre- 



Flo 87 — Fjbrowrcoma The (lasue is soft grey encephaloid and cuiitama scleral 

areas of hemorrhage and Dcerosi> 


Fir — fibrosarcoma The cells arc oval or spmdlc the cj toplasm is «cantj, and the 

nuclei art. deeply stained and numerous x 400 



quentlj se\cral ire piled up witlun a. single cell to form large 
irroguhr giant cells Mitoses maj or ma> not be numerous When 
uecroais is present the \iable cells are often grouped around blood 
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vessels to’ form solid perivascular collars. Fibrosarcoma spreads 
by local extension and metastasis. Metastasis by blood and lymph 
vessels usually occurs late in the disease or only after several 
recurrences. The chances of cui-e, therefore, are good provided the 
lesion is widely excised the first time. Unfortunately the localized 
nature of the growth coupled with the surgeon’s desire to retain all 
function of surrounding muscles too often leads to incomplete 
removal or removals, recurrences, metastases and death. If the 
lesion is on an extremity and is large or inaccessible, or if it recurs 
after an apparently adequate local excision, amputation or dis- 



Fig 39 — Mj^xoma A bullcy tumoi composed of grey somewhat gelatinous tissue 

articulation should be performed. Irradiation has no effect. The 
death rate is about 70 per cent. 

Myxoma is a benign tumor composed of embryonal connective 
tissue. It arises either as a primaiy lesion of connective tissue or 
as a degeneration of a fibroma, lipoma or chrondroma. It is often, 
however, impossible to arrive at a histogenetic classification for by 
the time the tumor is examined its point of origin is no longer 
demonstrable. The neoplasms are commonly found in the loose 
subcutaneous tissue where they produce bulky, ill-defined, soft, 
gelatinous masses that insinuate themselves between the muscles, 
tendons, blood vessels, and nerves (Fig. 39). Histologically, they 
are composed of stellate cells with long drawn out, cytoplasmic 
processes (Fig. 40). The cytoplasm is otherwise moderate or scanty, 
and the nuclei are round or oval and evenly stained. Between the 
cells there is a scanty or an abundant amount of stringy, bluish 
stained, mucoid material and edema fluid. In addition, the tumors 
usually^ contain a varied number of spindle cells with spindle nuclei, 
and when an origin in a fibroma, lipoma or chondroma is demon- 
strable they exhibit remains of each of these neoplasms 



A\D S(/BC(;TA\E0U^ 7 issue 


5i 


Thp transition between a mj’xoma ami a myxosarcoma is \erj 
subtle so that it is difficult to know cxictU when to drsignite a 
tumor, one or the otlier In {Rjneral, howeicr, when the lesion is 
cellular, when the mdiMdiial cells show consideiablo \aiiation in 
size and configuration, and particularly when bizarre giant cells arc 
present a dIagno^l•5 of mixosarcoma is justified In either case the 
tumors infiltrate localU hut rarely metastasize The irealment is 
wide excision or, if the tumors are bulky, located lu the extremities, 
and have dc'^trojed bone, amputation is indicateti Beraii'^e of a 
lack of encap'iulation and incomplete local removal recurrences art 



common The prognosis depemh entirely on the site of the It^ion 
and tfie ^t^ucturts involicd If the tumor con be completciv 
excised or if ui mioUed cxtremitv can \te amputated the chances 
of cure are good Otheriiis.c, the prognosis js poor 
lipomas arc benign tumois of fat coIN tiiat are commonK found 
m the buheutnneous tissue, between the muscics aiul m tlie Mbtcn 
The forme r mav he found in any area of the liodi but arc most 
ircquent on the hick of the neck, the forearm, the popliteal space 
and tlie ixilh Tliey constitute about per cent of i)) benign 
tumors, are found in i women to even man, ind mvolie the white 
nee more often than the colored Ortlnurili , flic tumois m ike their 
ippcirance hevond the age of forti yeirs when the hodv lias a 
Icndctiev to show accumulations of fat, hut sometimes the lesions 
iro pic^'cnt It birlh Ihe lUtcr are usualli confirud to one Jimb, 
are (iifTu^, reveal a ‘^toiepipc type of distribution md increase m 
Mzc with growth of the bodv Tlioi inn he associated wjtJ, a 
imiiise fiemangioma and a hvpertrophv of the musdcs and bones of 
t * 1^1 extremity Icqiurcd hpomis are moic circumscribed 
Uinioi> that ma\ lie single or multiple The litter arc often 
irregularly distributed Imt sometimes tlitv are rcmarkihlj 
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metrical and are then easily confused with neurofibromatosis. The 
tumors vary in size from a few millim'eters to many centimeters, 
may_ be flat, sessile or pedunculated, and are relatively soft in 
consistency. Usually they are confined by a thin connective tissue 
capsule, but sometimes they have no sharp line of delineation. Cut 
surfaces of smaller tumors show solid, moist or dry, light 3'^ellow fat 
tissue. Those of larger tumors are often lobulated and, in addition, 
reveal cysts filled with brown fluid and areas of m3'^xomatous de- 
generation. Microscopic sections disclose adult fat cells with scanty 
intercellular connective tissue. Sometimes there are also foci of 
large polyhedral cells with sharp borders and granular cytoplasm 
that are called xanthoma cells. Lipomas grow locally and may 
cause death by pressure upon vital structures but the3'^ do not 
metastasize. The treatment is surgical excision. The prognosis is 
excellent. 

Liposarcoma is a malignant tumor composed primaril3'^ of lipo- 
blasts. It is reported as a rare tumor but its incidence is probably 
greater than generally supposed for in our own laboratory in the 
last two 3^ears we have seen 12 cases. Unlike lipoma, liposarcoma 
affects both sexes with equal frequenc3’- and, like its benign counter- 



Fig 41 — Liposarcoma The surface is typically variegated and traversed by bands of 

fibrous tissue 

part, it is found most often after the age of forty years. The dura- 
tion of the tumor varies from a few months to many years Its 
locations in approximately the decreasing order of frequency are 
retroperitoneal tissue, thigh, popliteal fossa, gluteal region, trunk, 
groin, leg, arm and most other areas of the body. 

The lesion is usually single but may be multiple and presents as 
a large, bulky, nodular, moderately firm tumor that weighs as much 
as 69 pounds. Ordinarily it is well encapsulated, but sometimes the 
capsule is broken and it infiltrates the adjoining structures. Cut 
surfaces almost always disclose a variegated appearance (Fig. 41). 
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Thej arc usually traversed bj irregular binds of fibrous tissue 
The> niaj be solid, m} vomitous or cjstic, and range m color from 
that of normal fat to creamj, orange, red or even black (due to old 
hemorrhage) Tlie histologic picture vanes considerably from tumor 
to tumor and, indeed, in different areas of the same tumor The 
cells that may be encountered arc lipoblasts, lipocytes, verv ir- 
regular and bizarre often multmuclcatcd tumor cells, large foam 
cells, mwomatous connective tl^suc cells, large spindle fibrosar- 
comatous-like cells and phagoevtes containing ingested hemosiderin 
(Fig 42) Lipoblasts are related to and derived from reticulum 



Fia 42 — Liposarcoma There arc prcsciu o few lipoblasts and numerous more mature 
lipocytic tumor cells x 400 


cells Normally they are found among otlicr placca, m small foci 
in the periadrenal and perirenal fat tissue and m tiie bone marrow, 
altiiough m the latter they are more diflicult to identify Both in 
normal locations and m tumors they exist as round oblong or slightly 
irregular cells, about the size of plasma cells, that contain an 
abundant amount of deeply eosinophilic cvtoplasm and round 
deeply but evenly stained central or eccentric nuclei In tumors 
tliov are often arranged in cords or nests that bear a superficial 
resemblance to adrenal or hepatic tissue Lipocytes are ordmarv 
vacuolated adult fat cells with peripherally crowded, crescentic 
nuclei Tliev are abundant in slowly growing tumors and, con- 
versely tlicv are scanty or even entirely absent in rapidly growing 
ones Aside from the primitive and fullv dilTercntiated cells tlie 
^"^hgoant growths show a pkomorphxsm of neoplastic fat 
^.^hat almost pirallcK that of osteogenic sarcoma Thev arc 
01 all shapes and sizes, have i varied amount of eosinophilic or 
uisopiiiiic homogeneous, granular or vacuolated cytoplasm, and 
extremely irregular, hvperchromatic single or multiple 
nuclei 1 oam cells are sometimes abundant, but at other times are 
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sparse. They are round, polygonal, sharply defined and disclose 
reticulated c.ytoplasm. Their nuclei are usually round evenly 
stained and relatively small. Some tumors show in addition, or 
almost exclusively, areas of stellate cells identical with those 
observed in a myxoma, and others are composed in part of large, 
intertwining, spindle cells that are similar to the cells seen in a 
fibrosarcoma. No matter how irregular the cells may be, there are 
always present in some portion of the tumor structures that can be 
identified as lipoblasts, lipocytes or at least lipocytic cells. They 
are best recognized by staining with an}'^ one of the fat stains. It 
should be emphasized, however, that in the more undifferentiated 
tumors only a few of the cells maj'- disclose cytoplasmic fat droplets. 
The stroma in liposarcoma is usuallj'- scanty and quite vascular. 
Rupture of thin walled capillaries is frequent and accounts for the 
recent and old hemorrhage which is so commonly seen. 

Liposarcoma extends locally and, after an interval of a few months 
to many years has a tendencj'' to metastasize to distant organs, 
especialb^ the lungs and the liver. The treatment is wide local 
excision. Failing tliis, if the lesion is located in an extremity, 
amputation should be performed. In tumors that are surgically 
inaccessible, or in small metastatic and recurrent foci, irradiation 
therapy is worth}’’ of trial for there are some liposarcomas that are 
radiosensitive. The prognosis depends upon the location and size 
of the tumor and upon the presence or absence of metastases. 
Generally speaking it is not good. 

Xanthomas are intradermal accumulations of foam cells that 
present a yellow to orange appearance. Some of the lesions are 
true tumors but others are nothing more than accumulations of 
lipoid material in connective tissue, fat or reticuloendothelial cells. 
This is evidenced by the frequency with which such deposits are 
found in general diseases of lipoid metabolism such as Hand- 
Schiiller-Christian syndrome, Niemann-Pick's disease and Gaucher’s 
disease, and the rapidity with which some lesions disappear when 
diets are restricted and the blood lipoid levels are corrected. There 
are many clinical classifications of cutaneous xanthomatosis which, 
however, are not distinctive pathologically. The lesions may be 
congenital in origin, but more commonly they are found in adults 
after the age of forty years. Blood fatty acids, total lipoids and 
cholesterol ma}^ be normal, subnormal, or elevated. Accumulations 
of lipoids may be found anywhere in the skin but are most often 
located in the eyelids, and extensor surfaces of the elbows, heels 
and hands. 

Grossly, the lesions may be flat, papular, or nodular and usually 
measure a few millimeters to less than a centimeter in diameter. 
Their color is brownish yellow or orange and they are almost alwa 3 ^s 
limited to the dermis. The structure varies according to the age of 
the deposits. In early xanthomas there are many round, oval, or 
polygonal foam cells with distinct outlines, reticulated or granular 
cytoplasm that takes a positive stain for fat or fatty material, and 
relatively small round evenly stained nuclei (Fig. 43). Coursing 
lietween these cells there is a scanty stroma of connective tissue 
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which IS usui]l> rich m capillaries MuUmucleated giant cells are 
sometimes quite numc rous but at othei tunes are in abe\ ance Aa 
the lesions bpcome older or in\olute, foam cells tend to disappear, 
lipoids are found extraccHularlj, there is an accumulation of hemo- 
siderin, and fibrous tissue elements become quite conspicuous 



Treatment is directed towards correcting the underlying s^stcmlc 
disturbance The progno^ts depend-, entirely upon the associated 
conditions which consist pf sc\erc li\er damage renal disease 
oardioi, ascular disturbances, mvobement of the pituitary and 
diabetes mellitus 


Melanoblastoma — This is a liighh malignant neoplasm that 
usually ansps m the skin and m the e\e but sometimes originates m 
the brain and perhaps m the adrenal In m attempt to indicate its 
histogenesis it has been called mclanocaremoma, melanoepithelioma, 
nev ocaremoma, melanosarcoma and simpU melanoma or malignant 
melanoma The term meJanobJastoma appeirs to be most suitibJe 
not onlv because it is a tumor of melanoblasts but also because, ai, 
lias already been pointed out, melanoblasts arise from nerces and 
not from epithelial or mesodermal tissue The neoplasm aftects 
loth sexes Mith equal frequence, is rarelx found m negroes, and 
occurs at any age althougli two thirds of the patients are beyond the 
age 01 lortx ^ea^s The lesions max lie located in anx portion of tlie 
s m, but thex predominate in the lower extremities, fare and upper 
limbs II, c forerunner of cutaneous melanohlistoma is usuallx the 

^ate t)lue or black, smooth, flat non-lniix pigmented nexus The 
mst maication of a malignant change is an increase m mzo, a deepen- 
nr?mi * 'f or appearance of single or multiple 

Sometimes the nodules nppoir lieforc there h 
tl.™ ' <lo>"o'''trjble -iltcrition in the nc\ us md, indeed, licforc 
icre lb eeeii uni histologic change to indicnte i m-ihginiit trails- 






56 


SKIN AND SUBCUTANEOUS TISSUE 


formation. Repeated trauma and irritation are extremely impor- 
tant factors in converting a quiescent nevus into a melanoblastoma. 

Clinically, the primary tumor may appear similar to its predecessor 
or it may be a large, poljqDoid, fungating and ulcerating mass that 



Fig. 44. 


Fig 45. 


Fig. 44. — Melanoblastoma There are numerous small, blue-black, intradermal, tumor 
nodules each of which resembles a blue-black nevus 
Fig 45 — Melanoblastoma The mass is large, black, fungating and superficially 

ulcerated. 



Fig 46 — Melanoblastoma The cells vary considerably in shape and size Melanin 

is aggregated in a few large clumps x 400. 


measures as much as 10 cm. in diameter (Figs. 44 and 45). It may 
be coal black in color or it maj'' contain no pigment whatsoever. 
Dissemination of the tumor is by way of blood and lymph channels. 
By the time the patient is first examined the regional lymph nodes 
may be involved, there may be distant metastases in any of the 
organs or there may be literally thousands of small nodules seeded 
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throughout the cutis and subcutis of the entire bodj The amount 
of pigment m secondary tumors nsuallj parallels that m the pnmarj 
growth The histologic structure of melanoblastoma is extremely 
1 anable (Fig 46) The cells are arranged singlj , diffuseh , in cords, 
sheets, or whorls Thej are small or of giant proportions and are 
round, o\ al, spindle, poH gonal or irregular The toplasm ma> be 
scanty but usuallj it is quite abundant and deeply eosinopliihc 
The nuclei are single or multiple, round, oval, spindle, irregular, 
frequentlj, bizarre and usuallj extremelj hjperchromatic Mitoses 
are, is a rule, not numerous The supporting stroma is composed 
of scant} loose connective tissue or of dense fibrous tissue that 
almost completelv replaces the tumor cells Blood vessels maj be 
numerous or scant} In some tumors the colls are well preserved 
but in others there are lai^ areas of necrosis, and the viable cells 
have a tendenc} to be grouped around engorged capillaries The 
amount of melanin vanes Sometimes it is scant} and readilv 
found onl} m dopa stained sections At other times it is so abundant 
that it compictel} overshadows all undcrl}ing structures 
The diagnosis of mclanoblastoma ii> casil} established from the 
gross appearance of the lesion or lesions and is rcadil} confirmed 
histologicall} If the tumor is localized or if it has metastasized to 
the regional nodes then wide su'-gical excision with removal of the 
lymph Holes is indicated but blood borne metastasis precludes 
opeiation Irradiation has little or no beneficial effect The 
prognosis must alw av s lie guarded for patients w ho w ere apparently 
cured have been known to die of metastatic mclanoblastoma as long 
as thirt} vears after the primar} growth was removed 



Fia ^7 Neuroma Several none huncUeg are surroundetl by bundles of den'se fibrous 
tissue X 400 

neuroma is a bulbous enlargement of an mjured or 
VT. ^ neoplasm It is of frequent occurrence 

n amputations and is a common cause of the "p'^mful stump 
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After a nerve has been partially or completely divided the cells of 
the nerve sheaths proliferate in an irregular manner to produce a 
tangled mass of connective tissue. Concomittantly, the axis cylin- 
ders also proliferate and, follovdng the deranged pathways produced 
by the nerve sheaths, they too produce intertwining, coiled masses 
of nerve bundles and single axis C3dinders that become irregularly 
intermingled with the newlj'’ formed connective tissue (Fig. 47). 
Conversion of the latter into dense fibrous tissue with its resulting 
contraction produces pressure upon the nerve endings and pain. 

Neurofibroma. — A neurofibroma^ is a benign tumor that arises 
from the coverings of nerves. Its histogenesis is still in doubt, 
although most authors consider it to be of mesodermal origin and 
to arise from the epineurium, the perineurium and the endoneurium. 
Some, however, still think that it arises from the sheath of Schwann 
which is composed of specialized nerve cells and that it is, therefore. 



Fig 48 — Neurofibroma The nuclei are arranged in parallel rows — the so-called 

palhsade foiniation x 75. 

of ectodermal origin. Proponents of the latter theory call the tumor 
a neurinoma or a schwannoma. The lesion is frequently single but 
it maj^ be multiple in which case the condition is known as neuro- 
fibromatosis or von Recklinghausen’s disease. The onset of the latter 
is at an^^ age from birth to twenty-five years. It affects males twice 
as often as females and has a familial distribution. The tumors 
originate along the course of the nerves in the cutis, subcutis or in 
the deeper tissues. The}^ are small pinhead sized nodules that 
graduall}'^ increase to as much as 5 cm. or more in diameter. The 
latter are sessile or pedunculated, are covered Avith intact skin, are 
soft or moderately firm, and are frequently associated with brown 
pigmentation of the integument The lesions occur anywhere on 
the body from the scalp to the soles, are irregularly or s.ymmetrically 
distributed, and var}^ in number from a few to hundreds. Histo- 
logically, they consist of intertwining bundles of spindle cells con- 
taining regular, evenly stained, spindle or oblong nuclei (Fig. 48). 
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The tumors maj be cellular in which case the cytoplasm is bcant\ 
and hgh*J\ stained, oi the\ ma> be rcUtneli acellular re\e ding an 
abundant amount of rUeph eosinophilic collogcnous ettophsm 
In tjpical neoplasms th( initlci arc arranged m parallel lows and 
assume the so-called palhsadc formation — i feature which dis- 
tinguishes these tumors from simple fibiom is 

ihe diagnosis j& made from the gro*^ appearance and distribution 
of the le'tons, and is i,asil> confirmed histologicallj Single tumors 
are cjcised widelj' and completeh otherwise thej will recur l\Iul- 
tiple lesions are usuallj too numerous to be removed and are, there- 
fore, left alone The prognosis depends upon the involvement of 
internal tissues and visceri with similar tumors and, more spriouslj, 
upon the presence or absence of a s ircomatous change The latter 
occurs m 12 per cent of eises 

Kaposi’s Sarcoma —Multiple idiopuluc hcmorrhigic sarcoma of 
Kaposi, or perhaps better abbreviated as Kaposi’s sarcoma, is a 



Tig la —Kaposi •* irconu SnuH himorrlutiic ih.w l.sions irc'^tcn ahout (In 
pcriphcrj Tht rt ntril i>ortion is ulcer it(<l «cirrwl and f)i^,mcntcd 

chrome, sJcnvh progresaue rhs^isp the pathogenesis and chant ter 
01 which hue not liecn igrced upon It has been reported on from 
m countries but i*? pirticulirlv common in Russia Pol uul ind 
Aorthcin Itah Its incidence is gieitest btvoml the icc of fiftv 
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3 ^ears, although no age is exempt and cases have been recorded in 
children. The cutaneous eruption usually starts in one extremity 
(more often the lower), but at some time during its course it becomes 
bilateral and symmetrical. The lesions appear as sharply defined 
papules, nodules or macules of bright or deep red color (Fig. 49). 
With age the}'' become elevated and the color changes first to blue 
and later to brown or black The eruptions progress over a period 
of years, may become stationary, and sometimes undergo spon- 
taneous regression leaving faded, scaly or pigmented foci. Usually 
the covering epidermis remains intact, but as a result of trauma or 
secondary infection, it may become ulcerated. With extension of 
the lesions into the deeper portions of the cutis, and even the sub- 
cutis, the lymphatic channels become blocked resulting in stasis of 
lymph, swelling of the limb and thickening and induration of the 
skin. The disease advances by the appearance of new nodules at 
the periphery and ultimately, after a period of a few months to 
twenty-five years, by metastasis to regional lymph nodes and vis- 
cera. Death is due to intercurrent infection, to hemorrhage from 
secondary lesions in the intestinal mucosa, or to metastases in other 
organs. 

Histologically, the initial lesions look like simple cavernous or 
capillary hemangiomas (Fig. 50). Gradually, the vascular spaces 



Fig. 50. — Kaposi sarcoma showing an early lesion composed entiiely of capillaries and 
an acellular connective tissue stroma, -x 200. 

become less definite. They lose their distinct endothelial lining 
and become imperceptibly blended with surrounding fusiform 
spindle cells that eventually replace most of the stroma. These cells 
have a scanty or moderate amount of cytoplasm, and relatively large 
plump, evenly but deeply stained nuclei. Their structure is indis- 
tinguishable from that of a fibrosarcoma. Concomitantly there 
are hemorrhages into the tissue with destruction of erythrocytes 
and liberation of iron containing pigment, and an infiltration with 
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l5Tnplioc5tos, plasma cells and macrophages Depending upon the 
age of the lesion and the amount of infection anj one of the afore- 
mentioned processes maj dominate the picture so that the lesion 
ma> rt-semblc a hemangioma, a fibrosarcoma or a granuloma For 
this reason much control ersj has arisen not onlj as to n hether the 
tumor IS primarily of \ascnlar or of fibroblastic origin, but indeed 
as to ivhethcr the lesion is a tumor at all The behanor of the 
di‘'ease, ho\\e\er, nith alua\s a fatal termination, indicates that it 
IS a malignant neoplasm, albeit of low grade, and the meaitable 
prc'^ence of blood \essels, both ca\emous and capilhrj, makes the 
\ ascular component of paramount importance It seems, therefore, 
that the lesion is a sarcoma of \essels and that its most appropriate 
designation is "angiosarcoma 

The diagnosis is made from the appearance and location of the 
tumors, the chronic course, and histologic examination of remo\ed 
ti'^aue 'Treaimcnl is most unsalisfactorx Irradiation wall eradi- 
cate the lesions but when the} return, as tliej alwajs do, the} be- 
come more resistant to subsequent roentgen therap} Surgical 
cxciuion is followed b} new cniptions about the penpher} and 
amputation of a limb will not preclude the dcxclopment of nodules 
in the opposite extrenut} or metastatic foci in distant organs The 
uUimate prognosis, therefore, is grue 

Glomal Tumor —This is a benign growth tliat ari'ses m a glomus 

glomus IS a normal subcutaneous arterioicnous anastomosis that 



^gulates the penpher il circulation of blood and thus controls local 
na general temperature It is comptteed of an afferent arteriole, a 
oueci and twisted anastomotic a primar} collecting \ein, a 

•- roma of reticulum, neries and mu'scle, and a capsule of connectuo 
I O' apparatus are wideh distributed o\cr tlie 

i out arc most common on the extremities and are particular!} 
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frequent in the pulp of the fingers and in the nail bed. They are 
found only in adults and affect women more often than men. Clini- 
cally, they appear as round or oval, smooth, rose or purple, movable, 
exquisitely painful and tender nodules that measure as much as 
12 mm. m diameter. Histologically, they consist of an overdevelop- 
ment of a normal glomus (Fig. 51). About the periphery there is a 
capsule of collagenous connective tissue. Into this enters a large 
nutrient arteriole that is surrounded by a network of non-medullated 
nerves. The central portion is composed of anastomosing thin 
walled blood channels that are very similar to those of a capillary 
or cavernous hemangioma. The stroma consists of loose or hyal- 
inized connective tissue, cords or masses of elongated or polyhedral 
epithelioid and muscle cells that often undergo mucoid degeneration, 
elastic tissue, and nerve fibers. Because of this admixture the 
tumor is also known as an angioneurom 3 mma. The size and location 
of the nodule with a historj'’ of exquisite pain upon slightest provo- 
cation readil}'- establishes a clinical diagnosis. Treatment consists of 
local excision. 

Mixed tumors of the skin are composed of two or more types of 
tissue and are characterized by their pleomorphism. They are 
found in adults and are located not only near fissures, such as the 
lips, mouth, pallate and lacrimal glands but also in the scalp, face, 
extremities and less commonly the trunk The}'- grow slowly over 
a period of many years and appear as single or multiple, firm or 
hard, freely movable, intradermal nodules that rarely grow larger 
than 3 cm. in diameter. Microscopically, they are surrounded by 
a connective tissue capsule in which there are often portions of 
sweat glands. The tumor proper is composed of both ectodermal 
and mesodermal elements. The former consists of recognizable 
remnants of sweat and sebaceous glands, nests of prickle cells, cysts 
lined with epithelium, or columns and islands of irregularly arranged 
epithelial cells. The mesodermal elements consist of loose, col- 
lagenous or myxomatous connective tissue, cartilage and lymphoid 
tissue. Although these tumors have been considered as true 
teratomata, they are probably nothing more than primary epithelial 
growths of the epidermis or its appendages that stimulate the 
mesoderm to metaplasia. Treatment consists of local excision. 
Recurrences are due to incomplete removal and rarely to a malignant 
transformation 

Secondary neoplasms of the skin are not common. They arise (1) 
as a direct extension from an adjacent tumor, (2) by way of the 
lymphatic vessels either as direct permeation or as emboli, and (3) 
by blood stream metastases from local or distant foci. In the 
integument the secondary deposits may be found in the subcutaneous 
tissue, in the dermis and, less commonly, in the epidermis. They 
appear as single or multiple sharply circumscribed nodules or 
diffusely infiltrating plaques that measure less than a millimeter to 
many centimeters in diameter. They are often located directly 
opposite or in the vicinity of the primary tumor, but sometimes they 
are irregularly distributed in distant areas. They occur singly or 
in crops and grow both by increasing in size and by forming second- 
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an satellite nodules about their periplicr} Althougli most 
malignant tumors hd\c been known to metastasize to the skin the 
mo^t common offenders are mohnobhstoma, and carcinoma of the 
breast, gastrointestinal tract, o\ar\, kidne3 and lung Usuallj the 
cutaneous lesions appear late in the disease but sometimes the} 
become manifest months before the primarj tumor is disco-vcred 
As a rule secondarj cancer of the skin is onlj of academic interest 
and the prognosis is liopeless 

Leukemids are leukocitic infiltrations of the skin accompanjing 
miclogenous, hmphocjtic and monocjtic leukemia Chmcally, 
the eruptions occur anjmhere on the bod} as scattered or numerous, 
sharpl} circumscribed, firm, brown, blue, purple or red, elevated or 
buried nodules or plaques that me isure as much as 2 cm m diameter 
’Usualh the epidermis is intact but sometimes it becomes seal}, 
cruets and ulcerates The underhing nodule then becomes soft, 
necrotic, discliarges pus, and heals Some of the nodules regress 
‘■pontancousl} Mtcroscopically, the infiltrations originate around 
hair shaft and sebaceous and sue it glands from where the\ spicad 
to involve the entire thickness of the dermis and adjacent sub- 
cutaneous tissue In mvologenous leukemia tlie infiltrates consist 
prmcipalh of mveloid cells, in Umphoc}tic leukemia of hmphoid 
celK and m monocvtic leukemia of monoc}tic cells Seldom is it 
necessar} to rc'ort to liistologic examination of a cutaneous nodule 
for the diagnosis can be readilv estibhshed from a smear of tlie 
peripheral blood Trcalmcnns directed toward the pnmar} disexse 
The prognosis is poor 

Hodgkin’s Disease and Mycosis Fungoides — Tlic status of 
mvcosi«i fungoides as a separate disease has been questioned since it 
was origin illv described in 1812 There are those who consider it a 
specific cutaneous disorder and tlioso who regard it as a cutaneous 
manifestation of an} one of the Ivmphobhstoma group of diseases 
CertainU, the location and gross appearance of the eruptions m 
mvcosis fungoides can not be distinguished from those in Hodgkin’s 
disease, Ivmphosarcoma, reticulum cell sarcoma and the leukemids 
ihstohgicalhj, each one of tJiese with the exception of Hodgkins 
disease can be readiU segregated In both Hodgkin’s disease md 
mvcosis fungoides, however, the infiltrating colls consi&t of neutro- 
philes, eosinophiles, plasma cells, Ivmphocvtes, epithelioid cells and 
giant cells of tlie Sternberg-Reed tv pc Recause of tins similarit} 
the question arises are Hodgkin’s diseise and mvcosis fungoides one 
and the same condition^ Tliose authois who consider them as 
'•eparate entities maintain (1) that mvcosi& fungoides alwavs in- 
volves the skin and iincommonh affects the Ivmph nodes and 
mternal organs whereas the reverse is true of Hodgkin’s di'-easc, 
(2) that tlie lesions in the former disappeir bv absorption and those 
in the latter bv ciseation aii<l necrosis ind (3) tliat the infilti itions 
in mvcosis fungoides are located in the upper third of the dermis 
whereas those m Hodgkins distise arc found in the middle and 
lower thirds Irom \ stvwK of our mattrml and \ review of the 

ncrilurc niv own opinion is that the line of demarcation is sonit- 
w nt indistinct to sav the least and that mvcosis fungoidts is 
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nothing more than Hodgkin's disease with specific lesions appearing 
first in the skin. 

Mechanical Disturbances. — Tattoo. — A tattoo is an artificially 
produced permanent pigmentation of the skin The motives under- 
lying tattooing are variable. Among primitive people it has a 
religious background, and is used for identification to ward off 
disease and to terrify the enemy in battle. Among civilized people 
it is performed most often from curiosity and for sexual reasons. 
Modern tattooers drive the pigment into the dermis with an electric 
needle. A black or blue color is imparted by india ink, a red color 
by mercuric sulfide and a yellow color b}'- kurkuma. The skin 
becomes swollen, hot and crusted. In a week the crust falls off, 
the holes are re-epithelialized and the design becomes clear. Histo- 
logically, the dermis in the black and blue areas shows particles of 
pigment between connective tissue cells, but in the red areas the 
epidermis may show hyperkeratosis and acanthosis, and about the 
particles there may be an infiltration with lymphocytes eosinophiles 
and fibroblasts. The incidence of syphilis among tattooed persons 
is less than it is among the general population of the same stratum. 

Keloid. — Keloids are benign proliferations of fibrous connective 
tissue in the dermis. They always arise as a result of trauma, the 

severity of which ranges from that 
of an insect bite to that of an 
extensive burn. They are found 
most often between the ages of 
ten and twenty years, tend to re- 
gress or disappear spontaneously 
after the menopause, are more 
frequent in negroes than in white 
people, have a familial tendenc}'^, 
and are not related to syphilis or 
tuberculosis. They may be single 
or multiple and have a predilec- 
tion for the sternum, back and 
ears. They appear as firm, raised, 
smooth, shiny, sometimes tender, 
round, oval linear, lobulated or 
otherwise bizarre nodules that range in color from pink to red, white 
or brown, and in size from a few millimeters to many centimeters 
(Fig. 52). Microscopically, the early keloid consists of irregularly 
arranged bundles of loose, or compact, relatively cellular fibrous 
connective tissue throughout which there are scattered a few en- 
gorged capillaries. About the periphery the vessels are more 
prominent and the overlying epithelium is acanthotic. With age 
the fibrous tissue becomes more compact, less cellular and more 
collagenous. The capillaries disappear, the epidermis becomes 
attenuated and the rete cones vanish. The diagnosis is made from 
the characteristic gross appearance of the growths often coupled 
Avith a history of trauma. Virtuallj’’ every conceivable method of 
treatment has been tried. The most efficacious appears to be roent- 
gen therapy, or surgical excision followed by irradiation which is 
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started prefenbh on tlic (hj iftei the opcntion Recurrences are 
frequent, but a sarcomatous change is rare 
Gangrene —Gangrene is death of tissue and, ilthough actually 
'!\non\ moils i\ith necrosis, it is {^nerillj u^td to connote a massne 
destruction It can occur ana u here m the bod\ both intern ilh and 
externallj Tlie latter is usualh found in the distal portions of the 
extremities Generally, the piimara cause is interference a\ith tlie 
blood supph to an area, although on some occasions it is the result 
of bacterial infection alone Conacntionalh , penphenl gangrene 
is dnided into a dry and a moist tjpe former comes about 



sloiilj and IS dependent upon a gradual diminution m flmi of 
arterial blood in the piescnce of an adequate \enous drunage The 
result IS an ischemic necrosis Moist gangrene de\ elops more r ipidh 
and IS dependent upon not onK in inadequate supph of artenal 
blood but also upon an inadequate venous drainage The result is 
an enlarged, bogg\ limb or portion of a limb Bacteria, particularh 
nncro-aerophilic streptococcus and Cloustridium welchii, are piesent 
m each llic media for their growth is pool in drj gangrene, hut 
It Is cxtcllent in moist gangrcni, under which circumstances thej 
multiph profusch U a result of their luxuriint growth more 
tis-iUc 13 dostroicd, botli bx the action of the organisms and in- 
dirccth from furtlier interruption of arterial blood supph It is 
bccau-c of this \icious c\cle that moi&t gingrenc temls to fepread 
much more rapidh than does the drx tjpe Frcqiienth, bacterial 
muUiphcation, and specific ilh that of ( loustridiiim wclcliii, is 
accomp lined bj tlic formation of gas bubbles witliin the tissues and 
the lesion is then called gas gangrene 
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nothing more than Hodgkin’s disease with specific lesions appearing 
first in the skin. 

Mechanical Disturbances. — Tattoo. — A tattoo is an artificially 
produced permanent pigmentation of the skin The motives under- 
Ijdng tattooing are variable. Among primitive people it has a 
religious background, and is used for identification to ward off 
disease and to terrify the enemy in battle. Among civilized people 
it is performed most often from curiosity and for sexual reasons. 
Modern tattooers drive the pigment into the dermis with an electric 
needle. A black or blue color is imparted bj’’ india ink, a red color 
b}’^ mercuric sulfide and a yellow color b}'^ kurkuma. The skin 
becomes swollen, hot and crusted. In a week the crust falls off, 
the holes are re-epithelialized and the design becomes clear. Histo- 
logically, the dermis in the black and blue areas shows particles of 
pi^ent between connective tissue cells, but in the red areas the 
epidermis may show h3'perkeratosis and acanthosis, and about the 
particles there ma}' be an infiltration vath l3’-mphoc3des eosinoplnles 
and fibroblasts. The incidence of S3^phihs among tattooed persons 
is less than it is among the general population of the same stratum. 

Keloid. — Keloids are benign proliferations of fibrous connective 
tissue in the dermis. They alwa3^s arise as a result of trauma, the 

severit3^ of which ranges from that 
of an insect bite to that of an 
extensive burn. They are found 
most often between the ages of 
ten and twenty 3^ears, tend to re- 
gress or disappear spontaneously 
after the menopause, are more 
frequent in negroes than in white 
people, have a familial tendenc3^ 
and are not related to syphilis or 
tuberculosis. They may be single 
or multiple and have a predilec- 
tion for the sternum, back and 
ears. The3'^ appear as firm, raised, 
smooth, shiny, sometimes tender, 
round, oval linear, lobulated or 
otherwise bizarre nodules that range in color from pink to red, white 
or brown, and in size from a few millimeters to many centimeters 
(Fig. 52). Microscopically, the early keloid consists of irregularly 
arranged bundles of loose, or compact, relatively cellular fibrous 
connective tissue throughout which there are scattered a few en- 
gorged capillaries. About the peripher3'’ the vessels are more 
prominent and the overlying epithelium is acanthotic. With age 
the fibrous tissue becomes more compact, less cellular and more 
collagenous. The capillaries disappear, the epidermis becomes 
attenuated and the rete cones vanish. The diagnosis is made from 
the characteristic gross appearance of the growiihs often coupled 
with a history of trauma. Virtuall3’- every conceivable method of 
treatment has been tried. The most efficacious appears to be roent- 
gen therapy, or surgical excision followed by irradiation which is 



Fig 52 — Keloid involving an ear. 
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arteries and is usualJ) found bcjond the age of hft> 'years but yyJjon 
It IS associated y\ith diabetes mclhtus it occurs a decade earlier Of 
the numerous theories ad\anccd to explain the cmisc onh two need 
be mentioned, (1) that it is a manifest ition of a wear and tear 
phenomenon resulting from continued trauma on the ■vessel wall bj 
the ever present expanding column of blood and, (2) that it is the 
result of deranged cholesterol and hpoid metaboh'-m Patho^ 
loQically, the earliest lesions appear as raised, jellow, intimal 
thickenings which histologicallj consist of a mixture of proliferated 
connective tissue cells and phagoevtes loaded with fat \>ith pro- 
gression and further degeneration the plaques become soft, mushj , 
and ultimately break thioiigh the intima to pioduce an ulcer The 
rougliened surface predispoi>cs to thrombose which eventuates in 
partial or complete occlusion of the lumen (Fig 54) Simul- 
taneouslv, the media becomes thinned, calcified or ossified, replaced 
with fibrous tissue and infiltrated with Ijmphocjtes The id- 
ventitia discloses irregular areas of fibrosis 
Thfombo-angntis obliterans or Buerger's disease is a sJonlj pro- 
gressive, inflammatorv discaj>c of the peiipheral arteries, veins and 
nerves It occurs almost cntirelv in men between the ages of 
twentv-fivo and fort> >ears, is accompanied bv intermittent pam 
in the involved limb, results m obliteration of the vascular lumens, 
and eventuates in necrosis and gangrene of the digit or cxtromitj 
It affects the low or member more often than the upper and chancter- 
istieallv starts in the tibnl, radial and ulnir o^tc^lc^ Althougli 
numerous diversified agents such as the male se\ hormone, tobacco, 
viruses and bacteria have been considered as possible causes of the 



I IG 55 Thmmbo-nngiiti'^ obIit«rtK» illuslralini: a ncnnalizod thrombus in the lumen 
niul fibnwK of the nudia iml niUintitia x 75 

di'ca^c It-, etiologv still rimains m eiiigmi Pathologic changes as 
con iti specimens ordmarilv '•ent to the hboritorv consist of a 
atting together of tlic medium sized arteries, veins and accom- 
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Since gangrene results from an inadequate supply of arterial 
l^lood, the part first affected is usually that which is furthest from the 
heart, namel}^, the tips of the digits. An area of focal necrosis often 
appears lateral to the nail bed whence it spreads to involve the entire 
digit, foot or hand, and then leg or arm. Rareb'" does it extend 
above the knee or the ellDOw. In diy gangrene the part becomes 
shrivelled, shrunken, parchment-like, and mummified (Fig. 53). As 
a result of liberation of blood pigments the color changes vary from 
greenish yellow to deep brown and black. The advancing edge of 
the necrotic area is usually sharp and, in the adjacent normal tissue, 
there is a low grade inflammatory reaction. In moist gangrene the 
part is swollen, multicolored, not sharpb’^ delineated and, as a result 
of gas formation, it is often crepitant. Absorption of toxic products 
of bacterial and tissue origin i-esults in severe constitutional dis- 
turbances. Treatment of gangrene varies somewhat according to 
the cause, but in general it consists of avoiding injury such as rubbing 
of shoes, callous formation, application of irritating drugs and so 
forth. Unfortunately, in most cases, amputation of a digit or ex- 
tremity ultimately becomes necessaiy. 

Some of the specific causes of peripheral gangrene are arterio- 
sclerosis obliterans, thrombo-angiitis obliterans, Monckeberg’s 
sclerosis with secondar}’’ atheromatous changes, traumatic disruption 
of the vessels, thrombosis, embolism, arteriovenous fistula, thrombo- 
phlebitis and spasm of arteries such as seen in trench or immersion 
foot, frost bite, Raynaud’s disease, livedo reticularis, and ergotism. 
Some of these are self explanatory, some are too rare to merit further 
elucidation, but a word or two about the others is almost mandatory 



Fig. 54. — Arteiiosclerosis obliterans showing from left to right an organized thrombus 
in the lumen, fibious thickening of the intima, and ossification of the media ' x 75. 

Arteriosclerosis obliterans ma 3 '- be defined as arteriosclerbsis in 
which the arterial lumen becomes , gradually and progressively 
occluded. It is the most common cause of occlusion of the peripheral 
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fifteen per cent of the population, are found most often between the 
ages of thirtj and fiftj jeirs, and affect tno nomen to e\erj man 
In some cases thej result from an ob\ioiis ob''truction sucli is 
thrombosis, tlirombophlebitis and pressure upon the ilnc -veins and 
inferior \ ena cava bj a pregnant uterus, ascites or abdominal tumors 
In other cises there arc no obiioiis causes and the\ are then con- 
sidered to arise on the basis of a 
hereditarj weakness in the nails of 
the leins, and lahes Our oun 
studies re\ealed a dcficiencj of 
elastic fibers and a thinning or com- 
plete ab''encc of the muscle coat 
of the naJJ of the smus of the sa- 
phono-femoral lahe m cighlj-foui 
per cent of an unselectcd group of 
100 cadaiers It teems plausible, 
tlierefore, tint tins is a potential 
congcmtal weak spot which upon 
dilatation is followed bv \al\ular 
insufficiencv and stretching of the 
saphenous \em and its tributaries 
hympioms ma\ bo cntireh lack- 
ing or maj consist of muscle fa- 
tigue, cramps, pain, burning and 
Itching Grossly, tlie \cins l)c- 
come dilated, elongated, tortuous, 
and knottj (Fig 56) The walls 
become thickened or thinned, the 
^alvcs atropln and disappear, and 
the lumen sometimes liecomes 
occluded with a thrombus HtS' 
tologically, the muscle coil m \eins 
'Mtii thick walls IS hjpcrtrophicd 
but m tho-e witli thin walls it is 
atrophied ind replaced with filirous 
ti'suc The Ultima is thickened 
and fibrotic and the lumen ma\ con- 
tain a recent or an organized and 
rccarnhzed thrombus TIieco/«p/i- 
cnlions of \ incove \cmsareeczemi- 
toul dermatitis, ulcerition witli blown pigmentation of the skin, 
hemorrhage ind tlirombophlebitis Treatment consists of preven- 
tion, intra\ iscular mjeefion of sdcro-'ing fluid'', and ligation of tiic 
•'aphonous vein at its entrance into the femoral vein The end 
results are goner ill\ quite sitisfactorv 



Fi& 56 — \ drii.o'« veins Thcviins 
dfe nodular and tortuous and tla skin 
o\er the lo\\cr portion of the leg is 
hbrotic pigmented and uiccrated 
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panying nerves l3y filrrous tissue. Cross section through the mass 
discloses the coats of the artery and sometimes the veins to be well 
preserved and the vascular lumens to be filled with a red, grey, 
white or yellow thrombus. There is no calcification. Histologi- 
cally, the lumens of the artery'’ and the veins are partly or completely 
filled with recent or organized and recanalized thrombi (Fig. 55). 
There is extensive endothelial proliferation and lymphocytic infil- 
tration of the intima. The veins in addition maj'’ show, along the 
margin of the thrombi, giant cells of the foreign body tj^pe. The 
muscle coats, other than disclosing some increase in fibrous tissue 
and capillaries, are remarkably well preserved. The adventitia and 
surrounding tissue show extensive fibrosis and some perivascular 
cuffing of lymphocytes. 

Monckeberg’s sclerosis is a disease of the larger arteries of the 
extremities characterized by calcification of the medial coat. It is 
of little clinical significance unless it is associated wdth arterio- 
sclerosis obliterans. In such cases the symptoms are referrable to 
the latter disease. 

Spasm of arteries may occur under various conditions. Trench 
foot results from prolonged exposure to cold atmosphere and im- 
mersion foot from similar exposure to cold water. Both occur 
among troops in warfare and differ from frost bite in that the temper- 
ature is above freezing point. The mechanism of producing 
gangrene in these conditions is somewhat similar to that in ergotism. 
Prolonged spasm of arterioles results in injury to the endothelium, 
dilatation of the capillar}’- bed distal to the spasm and the formation 
of agglutinative thromlDi in the arteries, capillaries and veins. 
Secondary fibrosis of the vessel walls and surrounding inflammatory 
reaction are common. Raynaud's disease is a spastic phenomenon 
of the arterioles of particularly the upper extremities The disease 
is found much more frequently in females than in males, usually 
begins in the second decade, is bilateral and symmetrical, and is 
most often confined to the distal portions of the limbs. Upon 
exposure to cold a series of characteristic color changes, consisting 
of pallor, cyanosis and redness, develop first in the fingers and later 
in the hands. In advanced stages, foci of necrosis may appear at 
the tips of the fingers but extensive gangrene is usually not en- 
countered. Lack of opportunity to examine pathologic material 
leaves the histologic changes in the realm of speculation. Livedo 
reticularis is likewise primarily a vasospastic disease of the extremities 
that IS manifest by a mottled, reddish blue discoloration' of the skin. 
Its onset is usually in the third or fourth decades of life. Occasionally 
there is an accompanying coldness, tingling and aching of the lower 
extremities and in a few cases focal necrosis and gangrene have been 
described. Sometimes there are no demonstrable ’pathologic 
changes in the vessels but at other times there is a proliferation of 
the intima of the arteries, arterioles and veins, and a perivascular 

fibrosis and leukocytic infiltration. ^ -rTT-i-u + 

Varicose Veins. — Varicose veins are dilated veins. Without 
further specification the term ordinarily implies dilatation of the 
long saphenous veins and their tributaries. They occur m about 
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Chapter II 

breast 

EMBRYOLOGY 

The first indication of mammarj glands m man occurs m the 
sixth A\eek of embrjonic life as a bilateral linear thickening of the 
ectoderm that extends from the base of tlie upper limb to the 
inguinal fold Ele\ation of the line bv the third month forms a 
distmct ridge known as the mamroarj ridge which, howe\er, is con- 
spicuous onh in its cephalic portion Elsewhere, it disappears earlj 
\t the site of the future breast the epidermal thickening increases 
in size to foim first a globular, and then a lobulated mass of epi- 
thelium Bj the fifth month the latter forms from fifteen to tw pnt^ - 
fi\e solid cords of tissue wlueh are the future mammar\ ducts and 
the distal portions of these arborize to form secretor\ acini At 
approximateU thesexenth month of intrauterine life lumens appear 
within the acini and ducts, and the overljing ectoderm becomes 
excavated At birth the entire mass becomes elevated to form the 
nipple and is surrounded bj a circular area of discoloration known 
as the areolar In males the breasts remam m this rudimentary 
stage throughout life In females, however, at the age of pubertv 
they undergo a substantial increase in size as a result of hv pertrophy , 
hvperplasia and accumulation of fat 

ANATOMY 

Mthough the sshape and Mze of the adult, resting, female breast 
varies, generallv speaking it is more or less a conical hemisphere that 
extends from the second rib superiorlv to the sixth nb inferiorlv and 
from the lateral border of the sternum medially to the midaxillarv 
line lateralh The nipple is at the le\el of the fourth intercostal 
space Beneath the skin a fascial imestment sends fibrous tissue 
septa deep into the mammary tissue that divide the gland into from 
fifteen to twentv-fivc lobules Each lobule contains fat and fibrous 
tissue that surround the alveoh, abeolar ducts and excretory ducts 
and thus a complete unit in itself The arteries to the breast 
arise from the internal mammary the thoracic br inches of the 
axillari and the intercostal artenes, and the veins empty mto the 
axillarv and internal mammarv veins The nertes to the breast 
ari-e from the fourth, fifth and sixth thoracic nerv es The lymphatic 
vessels start on the walls of the duets and form two plexuses — one 
Mtuated beneath the areola and the other m the fascia on the 
pectorahs major muscle The former drams tlie central part of tlie 
breast, the nipple, the areola and the immediatelv surrounding skm 
and conuuumcates with the deeper plexus Efferent vessels from 
the latter emptv mto the axillarv, siibclavicular, internal mammarv 
and extrapentoneal lymph nodes and each of these drams the 

( 73 ) 
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contains modified s\Aeat glands tliat are called the glands of Mont- 
gomery The nipple contains the openings of the excretory ducts 
i\hicli are lined i\ith modified squamous epithelium and are co^ered 
witli a la\er of longitudinal smooth muscle The alieolar duels and 
aheoh are composed from without in of a basement membrane, 
m}oepithe lal cells and a single row of low columnar cells (Fig 57) 
Both the aheoh and aUeolar ducts are surrounded bj loo«:e, cellular, 
somewhat edematous conncctne tissue which disappears as the 
aheoh proliferate and reappears as thej involute (Fig 58) Be- 
tween the lobules the connective tissue is dense and collagenous 
The breast is not a static organ but is subject to hormonal in- 
fluences In the posloi-ulalory phase of the menstrual cvole it 
becomes full, somewhat turgid and often painful Tins is due to 
congestion and edemi of the interstitial connective tissue and to a 
hjperplasia of acim During the first half of pregnancy there is a 
rapid proliferation of the epithelium at the ends of the excretorj 
ducts, with formation of new alveolar duets and acini During the 
second half of gestation the ncwlj formed lells graduallj acquire 
droplets of 'secretion which at the end of pregnanc> are extruded as 
colostrum and during lactation as milk (Fig 59) With the end of 
nursing the secretion in the acini is absorbed, the formation of new 
milk ceases and the gland graduallv returns to a resting stage 
Atrophy and disappe irance of the glandular elements occur in old 
age and tht gland tends to return to its prepubertal stage 

PATHOLOGY 

Congenital Anomalies — Congenital abnormalities of the breast 
are not particular!} common Ijesions of the nipple consist of a 
failure of elevation resulting m an tmersion, a decrease in size 
(mirrol/ieha), and absence tafhclia), and an excels number (poly- 
tkeha) which ma} occur anj where along tin embrvomc mammar} 
ridge These anomalies ma} l>c unilateral or bilateral and maj 
occur independent!} or m a‘;sociation with the following abnor- 
malities in the breast, ab^nce (amaslia) decrease in si/c (micro- 
mastia) and an exec's number {polymastia) Although the latter 
can occur at anv point along 1 lino from the base of the upper 
extremitj to the grom aberrant mammary tissue is frcquentlv 
encountered in the axilla and onl} rarelv m other areas In the 
axilla it IS of surgical significance firsti}, beeauve it maj produce a 
painful swelling not onl\ during pregnanev and lactation but also 
during the postov ulatorv phase of the menstrual cjcle, sccondh 
hecau«:e it predisposes to inflammation and ab'^ccss formation, and 
thirdlv because it mav be a site for pnmarv carcinoma Hyper- 
irophy of the female breist ma} lie unilateral or more often bilateral, 
Usuall} occurs after pubertv but mav be present (luring childhood, 
ami consi-jts of i livporphMa of glandular elements, connective 
tissue ami fat tissue 

Gynecomastia — CxMiecomastn ma\ be defined is an enlargement 
ol t lie male breast that is not due to an accumul ition of fat or to tlie 
pn senco of true tumors It is unilateral more often than bilateral, 
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lateral, the upper, the medial and the infero-medial portions of the 
breast respectively. 



Fig 57 — Normal alveoli showing from wnthout in a basement membrane, scattered 
elongated myo-epithelial cells and a single row of low columnar cells, x 400. 



Fig 58 Fig. 59. 

Fig. 58 — Noimal mammaiy lobule showing an alveolar duct budding into alveoli. 
The immediately adjacent tissue is loose and myxomatous whereas the peripheral tissue 

is dense and collagenous x 100 i r i „,i 

Fig. 59. — Physiologic hyperplasia of the breast illustiatmg numeious alveoli nnea 
with a single layer of secieting cuboidal cells The lumens contain piecipitatcd secre- 
tion. X 200. 


Histologically, the skin covering the mammary gland is the same 
as that covering other portions of the body. Along the margin ot 
the areola there are sweat and hairless sebaceous glands that empty 
o“o Se sui-face by a common opening. More centrally the areola 
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cillin therapj Wlien the lesion suppurates, hoi\e\cr, it must be 
drained surgicalU 



Fig 60 — Aculc showing three «mall ab«ccs es 


Chrome Specific Inflammation — As compared \Mth other lesions 
of the mammarj gland chronic specific infections are not common 
i rimarj and secondar^ &yphili!> ma\ affect the nipple, areola ind 
shm and, rareh, tertiar\ lesions ma\ be found Mithm the paren- 
ch\ma proper AcUnomycosts of the breast is also extremeh rare 
and m most instances the infection enters the organ not from the 
outside but as an extension through tlic chest wall from a pulmonary 
G-iion Tuberculosis ind plasma cell mastitis nhile still uncommon 
are more frequent than the aforementioned diseases and im11, thcre- 
•ore, be considered in more detail 


Tuberculosis — Tuberculosis of the mammarj gland occurs in 
rom 0 54 to 1 87 per cent of all lesions of the breast It affects 
iieiiti women to e^er^ man, is found between the ages of twenty 
0 hft^ >ears, and is more frequent m married women who ha\e 
orne children The causatue organism is the tubercle bacillus, 
sualh of the boMne strain, tint gains entrance bj wa\ of the 
acts, abrasions of the nipple and skin, the blood stream, tlie 
'mpliatie \efccel& and direct extension from neighboring tissues 
raiima is cited as a predisposing cause m 7 per cent of cases In 
irce-quarters of the cases, the first symptom is a painless lump in 
of'V ^ occurs as the initial symptom in onlj 8 per cent 
M also eompliin of purulent discharge from 

nipple, draining cutaneous sinuses o\cr otlicr areas of the breast 
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has no predilection for any single race, is found at any age but is 
more frequent in the third decade of life, and does not regress 
spontaneously. The duration is from a few months to many years 
and the symptoms consist of enlargement, pain and tenderness. In 
some cases the cause can be attributed to an increase in estrogens 
but in others hormonal disturbances are not demonstrable. Al- 
though trauma and irritation are often incriminated as causative 
agents it is probable that they merely served to draw attention to the 
enlargement and are not the initiating factors in its development. 
The nipple and areola are usually normal but occasionally the 
former may enlarge and project above the surface, and the latter 
may widen and show an increase in pigmentation. The breast is 
smooth in outline, weighs as much as 600 gm. and discloses a firm, 
moist, homogeneousl}'- pale grey, not encapsulated but clearly defined 
mass of tissue. Histologically, there is a proliferation of the inter- 
lobular and intralobular connective tissue, an elongation and 
branching of the ducts without the formation of acini, and a peri- 
ductal or diffuse infiltration with plasma cells, l 3 Tnphoc 3 des and, 
less often, neutrophils and eosinophiles. Treatment is surgical 
excision and is indicated when there is anxiety, mortification, pain 
or a suspicion of a cancerous transformation. The latter, however, 
if it occurs at all, is extremel 3 '’ rare. 

Inflammation. — Acute Inflammation. — Acute inflammation of the 
mammary gland is called acute mastitis. Although it may affect 
either sex and occur at any age it is most often found in women 
within the first three weeks of the puerperium. The predisposing 
causes are trauma, cracked or fissured nipples, vascular engorgeinent 
and stasis of milk. The immediate cause is a p 3 ^ogenic organism, 
which in most instances is staph 3 dococcus aureus, and the route of 
invasion is ascension along the ducts, permeation along b^mphatic 
channels, metastasis by way of the blood stream from a distant 
focus, or by direct extension from neighboring structures. The 
symptoms consist of a sudden onset of pain in the breast, chills, and 
fever which naay reach as high as 106° F. The breast is enlarged, 
tense, exquisitely tender, erythematous and contains within its 
substance an indurated mass. In three or four days the induration 
gives way to liquifaction and abscebs formation which may or may 
not be readily detected clinically. The area of suppuration may be 
small or large, single or multiple and may be located beneath the 
areola, beneath the skin, witliin the breast, beneath the breast or 
beneath the pectoral muscle (Fig. 60). In the early stages there is 
no sharp line of demarcation between normal tissue, abscess wall 
and the central area of liquifaction or pus, but within a few days 
these zones become clearly delineated. Initially, the histologic 
changes are those of an acute cellulitis and later, when suppuration 
supervenes, they are those of an acute or chronic abscess. The 
diagnosis is sometimes difficult for at first the lesion closely simulates 
an inflammatoiy carcinoma, and an old, contracted abscess ma 3 '’ not 
be distinguislmble from a scirrhous carcinoma. In the early stages 
treatment consists of care of cracks and fissures, prevention of 
trauma, empt 3 ang of all secretions, diatherm 3 ’', irradiation or peni- 
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cillm tllerap^ When tlic lesion suppuiites, ho\\c\ci, it inu'^t he 
drained siirgicillj 



Tir GO — Acute masliiiH shonmt. llirtt $mall n1)SccK'*( s 


Chrome Specific Inflammation — \s compared with other lesions 
oj tlie mammarj gland chronic specific nifoctions arc not common 
I nmarv and secondarj $ijphilis ma> affect the nipple, ircoh and 
skin and, rarcU, tcrtiari lesion’? ma\ lx* found \Mthm the paicn- 
cliiima proper AcUnomijcost'! of the breast is also extrcinel^ riro 
'iiul m most instances the infection enters the orgiu not from the 
outride but as an extension through (he clicst n all from a ptilmori.irj 
Icsion Tuberculosis and plasma cell mastitis while still uncommon 
arc more frequent tlian the aforcmentioiiccl disea'=cs and will, thtre- 
fore, he considered m more detail 

. ’T'^bertutosis — ^TutiGrculosis of the mammarx gland occmth in 
from 0 54 to 1 87 per cent of all lesions of th( bn ist It iffccts 
to c\er\ man, is found between the ages of lw(nt> 
to hft\ 'cars, and is more frequent in mirned women who line 
)omc children The ciu^atnc organism is the tulxrch bacillus, 
u^ualb of the boMiic strain that gains entrince bj waj of tlie 
J net?, abrasions of the nipple and skin, the blood stream, the 
mphatic ic-'-eU and direct extension from neighbonng tissues 
n^a is cited as -i prcdi«po'-iiig cause in 7 pi r cent of cases In 
cases, the first tymplom is a pimlc-s lump m 
of ‘ occurs as tin initial simptoin m onl\ S per cent 

thr i.^It I 'it'cnts inai aUo complain of purulent ih-cliirge from 
Ppie, draining cutaneous siini*.cs o\cr other areas of the breast 
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has no predilection for any single race, is found at any age but is 
moie frequent in the third decade of life, and does not regi’ess 
spontaneously. The duration is from a few months to man}^ years 
and the sj^mptoms consist of enlargement, pain and tenderness. In 
some cases the cause can be attributed to an increase in estrogens 
hormonal disturbances are not demonstrable, Al- 
tnougn trauma and irritation are often incriminated as causative 
agents it is probable that they merely served to draw attention to the 
^largement and are not the initiating factors in its development, 
lie nipple and areola are usually normal but occasionall}'^ the 
lormer may enlarge and project above the surface, and the latter 
maj'' vuden and show an increase in pigmentation. The breast is 
smooth m outline, weighs as much as 600 gm, and discloses a firm, 
moist, homogeneouslj^ pale grey, not encapsulated but clearl}'' defined 
mass of tissue. Histologically, there is a proliferation of the inter- 
obulM and intralobular connective tissue, an elongation and 
ranching of the ducts without the formation of acini, and a peri- 
uctal or diffuse infiltration with plasma cells, l3anphoc3des and, 
ess often, neutrophils and eosinophiles. Treatment is surgical 
excision and is indicated when there is anxiet3^, mortification, pain 
or a suspicion of a cancerous transformation. The latter, however, 
If It occurs at all, is extremely rare. 

Inflamination. Acute Inflammation. — Acute inflammation of the 
naammary gland is called acute mastitis. Although it may affect 
either sex ^d occur at an3^ age it is most often found in women 
within the hrst three weeks of the puerperium. The predisposing 
cames aie traurna, cracked or fissured nipples, vascular engorgement 
ana stasis of imlk. The immediate cause is a p3mgenic organism, 
winch in most instances is staphylococcus aureus, and the route of 
invasion is ascension along the ducts, permeation along lymphatic 
channels, meta^stasis b3^ wa3^ of the blood stream from a distant 
ocus, or by mrect extension from neighboring structures. The 
symptorns consist of a sudden onset of pain m the breast, cliills, and 
ever which rnay reach as high as 106° F. The breast is enlarged, 
tense, exquisitely tender, er3dhematous and contains within its 
substance an indurated mass. In three or four da3'^s the induration 
hquifaction and abscefes formation which ma3'^ or ma3'^ 
not be readib'^ detected clinicalty. The area of suppuration ma3'^ be 
small 01 large, single or multiple and ma3'^ be located beneath the 
areola, beneath the skin, within the breast, beneath the breast or 
beneath the pectoral muscle (Fig. 60). In the earb'’ stages there is 

1 between normal tissue, abscess wall 

and the central area of hquifaction or pus, but within a few da3^s 
these zones become clearb’’ delineated. Initial^, the histologic 
changes are those of an acute cellulitis and later, vdien suppuration 
supervenes, they are those of an acute or chronic abscess. Tlie 
diagnosis is sometimes difficult for at first the lesion closely simulates 
an inflammatory carcinoma, and an old, contracted abscess may not 
he distinguishable from a scirrhous carcinoma. In the earb^ stages 
treatment consists of care of cracks and fissures, prevention of 
trauma, emptying of all secretions, diatherm}’^, irradiation or peni- 
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cells tlic supporting tissue contains giant cells, foam cells and fattj 
acid crystals Sections of Ijmph nodes sliow a Inperphsia of the 
follicles and a mild Ieukoc> tic infiltration The cause of tlie disease 
IS not knoi\n but the lesion is thought to result from the chemical 
effect of decomposed fattj material The onl> means of differ- 
entiating plasma cell mastitis from carcinoma clinically is to elicit a 
history of erythema, pain, discomfort, and tenderness that precedes 
tlie formation of a residual tumor by several vieeks or months 
Treatment consists of local excision The prognosis is excellent 
None of the patients has as yet been known to develop carcinoma 
Tumors —Since the skin covering the breasts is the same as that 
covering other portions of the hotly it is not surprising that any one 
of the cutaneous lesions, which have been described m the preceding 
chapter, may also be encountered in the integument of the mammary 
glands Of particular interest, perhaps, are disseases of the nipple 



iihich, among others include Paget s disease, epidermal papilloma, 
squamous and b i^al cell carcinoma, and cv •'ts of sebaceous and 
sweat ghnd^ In iddition to the integument, however, the breast 
1' composed of a varictv of li^sucs of both ectodermal and meso- 
dermal origin and each is capable of gnmg nsc to an innocent or a 
nnlignint tumor Ihus from epithelium there develops a duct 
pipilloma a cvstic hvperplrsn iml a caicmoma from connective 
ti'"-uc X fibroma vnd v filiro^arcoma from cpitliehal vnd connective 
*’‘"'***^1' fihroadenomx and an adcnofihro-'arcom 1 from fat i lipoma 
nui uipo'ircoma, from inU'-clc i Iciomv onn ind i leiomvo'ircomi 
from iicrvoN \ ncnroim a neuroribroma uwl i ueurofibro' vreoma ' 
t roin V pNsob a h inph ingioma, i hem iiigiom i ind a hennngio'-arcoma ' 
fnini Ivmpiioul tissnp ^ I\aupho*>ircoma or Hodgkin & di>-c i^e, ancl 
from nu-wlcrmil elements is i result of mot iphsn a giant cell 
tumor I chondroma, i chomlrosircomi, an o^Uotm and m o^too- 
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and enlarged axillary nodes. Physical examination discloses the 
disease to be unilateral in about 97 per cent of cases. The skin 
may be normal, fiat, red, puckered or contain a draining sinus tract 
The undeiijdng mass is usually single, firm, solid or cystic, not freely 
movable and measures several centimeters in diameter. The 
axillarj?^ and supraclavicular lymph nodes are enlarged in 50 per 
cent of the cases in which the disease is primary in the breast, that 
is, in patients who have no demonstrable tuberculous lesions else- 
where in the body, and in 100 per cent of the cases in which the 
mammary lesion is secondary to other foci. 

Grossly, the lesion is sharply delineated but not encapsulated, 
measures a few or several centimeters in diameter and is firm, solid 
and grayish white or more often cystic. The wall of the latter is 
firm, thick, grey and fibrous; the lining is composed of yellowish 
gray friable necrotic tissue, and the lumen is filled with thick, light 
green pus or caseous material. Histologically, there are numerous 
or scanty tubercles similar to those already described in the chapter 
on the skin. 

Clinically, tuberculosis of the mammary gland is frequently con- 
fused with carcinoma and less often with plasma cell mastitis, fat 
necrosis and, in the presence of sinuses, with actinomycosis. Exam- 
ination of purulent discharge from the nipple or from a ruptured 
lesion for tubercle bacilli will, however, often settle the diagnosis. 
The treatment of choice in primary tuberculosis of the breast (which 
occurs in 70 per cent of the cases) is simple mastectomy to- 
gether with the usual anti-tuberculous measures. The involved 
lymph nodes may be treated by dissection or by postoperative 
irradiation. The results are excellent. In secondary tuberculosis 
the treatment is the same but the prognosis depends entirely upon 
the type and extent of the systemic involvement. 

Plasma Cell Mastitis. — Although not a common lesion plasma cell 
mastitis is extremely important because it mimics mammary car- 
cinoma. It usually occurs in parous women of an average age of 
thirty-eight years, but I recently saw a case in a man sixty years of 
age. The disease is unilateral and in the acute phase it is accom- 
panied by slight reddness of the skin, some pain, discomfort, mild 
tenderness and occasionally a watery or creamy discharge from the 
nipple. The acute symptoms subside in several weeks leaving a 
localized or diffuse, nontender, hard mass that measures as much 
as 10 cm. in diameter. It is often adherent to the skin where it 
produces an orange peel appearance. The nipple becomes retracted 
and the axillary nodes are usually enlarged and firm. Grossly, the 
lesion is fairly sharply circumscribed but not encapsulated. As a 
rule it IS solid, grayish white, shows numerous, scattered, semi- 
fluid yellow spots that measure as much as 3 mm. in diameter, and 
contains grossl}" visible, dilated ducts filled with semipurulent 
secretion. The plasma cell exudate begins in the ducts, extends 
through the wall and infiltrates the adjoining tissues in the form of 
solid sheets and cords (Fig. 61). The duct epithelium first ulcerates 
and then responds with a proliferative reaction resulting in a piling 
up of cells to a thickness of eight or ten rows. In addition to plasma 
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in o\er one half of the cases and mfj in size from 0 3 to 5 cm m 
diameter Thej mij be localized to one duct or extend m a ser- 
pentine manner into ‘5e\eral adjoining ducts Their pedicles are 
single or multiple and thin, broad or sessile The free intraductal 
portion IS bulbous, of a jcllow or liemorrlngic color, has smooth or 
granular surfaces and is often quite friable Histologically, the 
tumors arc of two mam tjpes — those that arise exlraducially and 
imagmate into the duct bj pushing the lining epithelium before 
them and those that originate in the ductal epithelium itself The 
former consist (1) of thin or broad stalks of nchlj or poorl> \as- 
culanzed connectiac tissue that arc covered with a single lajer of 
cuboidal epithelium or (2) of distinct glands composed of a single 
la\cr of uniform tall cuboidal cells that rest upon a distinct basement 
membrane These papillomas arc in realitj hjperplastic acmi that 
liave invaded the ducts from without 'Ihej usually contain a 
scanty stroma that is rich in thin walled, friable capillaries and, like 
the fibromatous tape, thev too arc covered with a single layer of 
cuboidal cells that is continuous with the ductal epitliehum Papil- 
lomas that arise within the ducts arc composed of sheets of epithelial 
cells covering thin, well vascularized connective tissue stalks (Fig 
03) Tlio cells arc polvgonal, round, oval or spmdle, are sharply 
or ill-dcfincd, have a moderate or scanty cytoplasm, and contain 
evenly but deeply stained round, oval or spindle shaped nuclei 
Thev are devoid of a covering of cuboidal cells Tliey boar some 
resemblance to transitional cell papillomas of tlio urinary bladder 
A clinical diagnosis of duct papilloma is made wlien tliere is a 
history of bleeding from tlic nipple and when tlierc is no evidence of 
cvstic hyperplasia of the breast or of duct caicinoma The diag- 
nosis must bo confirmed histologicallv Treatment depends upon the 
type of lesion present If it belongs to the first group, that i», the 
fibrous or acinar type tliat originate cxtraductally , local excision is 
‘ill that IS necessary Papillomas m this group never become 
cancerous If it belongs to the second group, that is tho'je tliat ari^e 
m the epithelium lining of the duct, simple mastectomy is the treat- 
ment of choice because these growths may be transformed into a 
duct carcinoma In cither case the prognosis is good 
Fibroadenoma — Fibroadenoma is a relatively common legion of 
tlic mammary gland It is five times as frequent m females as it is 
m males, has a peak incidence in each sex at about twenty-three 
years of ige, rarely occurs before puberty or after tlic menopause, 
ajiccts uuUiparous women more often than those who have borne 
cluulrcn, and has a familial tendency m 13 per cent of the ca<=es 
'-liiof symptom con-sists of a lump m the breast of several weeks to 
many years duntion In one third of the ca'Jes tlicre is as'^ociated 
pun of a sharp, dull or burning nature which may be exaggerated 
’Clore, during or shortly after the menstrual period The tumor 
I iccts cacli breast v\ith equal freqiienev , is located in the uppci and 
outer quadrant m over 50 per cent of the cases, is usuallv single, 
h7T r not tender, round or ov al, smooth or lobu- 

^ elastic, and measure from a few millimeters to 

'iny centimeters in diameter W hen the Ic-ion reaches a large si/c 
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sarcoma. Many of the aforementioned tumors are extremely rare 
and, since their names are self-explanatory, they will not be dis- 
cussed further. Others, by contrast, are frequent and constitute 
some of the most common neoplasms in the female. The latter 
include such benign lesions as duct papilloma, fibroadenoma and 
cystic hyperplasia and such malignant lesions as Paget’s disease, 
carcinoma and sarcoma. Each of these will now be considered in 
more detail. 

Duct Papilloma. — Duct papilloma of the breast has been de- 
scribed under many names some of which are cystosarcoma, cystoma 
papilliferum mammae, papillaiy cystadenoma, adenoma, villous 
papilloma and simply papilloma. It is a tumor confined to the 



Fig. 62. Fig 63 


Fig. 62. — ^Ductal papilloma of the bieast. The duct and its i amifications aie di- 
lated and contain numerous raised, fiiable groivths some of ii'hich are indicated by 
arrows. 

Fig 63. — Duct papilloma The epithelial cells are several layers thick and cover well 
vasculaiized thm connective tissue stalks, x 200. 

excretory ducts and predominates in women after the age of twenty- 
five 3 "ears. The onlj'' accompanying symptom is an intermittent, 
serous, sero-sanguineous or frankly bloodj'^ discharge from the nipple. 
Physical examination may disclose a small tense or soft tumor in 
one of the larger ducts beneath the nipple or areola. Often, Iioav- 
ever, no nodule is palpable but gentle stroking of the involved duct 
will yield a small amount of discharge. 

Grossly, the ducts harboring the tumor are uniforml}’’ dilated 
(Fig. 62). T-heir walls are thin and vhen incised they promptly 
retract lieneath the surface of the tumor. Papillomas are multiple 
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The cause of fibroadcnom'i i';iiot known Tnuma probab!} ph\s 
a minor role despite its occurrence jn 30 per cent of ca^^es m tlic male 
and in a fewer number in the female The most popuhi tlicoi^ 
appears to be a hormonal one If has been shown thit with each 
menstrual c\clo estrogens pro{hico i li^pcrpla^*!! of the ducts whicli 
tlien differentiate into icini, and that following mcn-'Cs the lobules 
undergo regression and in\ olut on If theic is an excess of estrogens 
or if the estrogens lie normal ind the receptor, wlncli m this ca'JO is 
a portion of tlio breast, is c\cc^sl\cl\ stiwtise it is concenablc that 
Inperplasia will exceed in\olulion icsijlting m the fonnitiou of i 



Fig CO — Intracinalicular fibroadenoma The capsule la dcii c The ni\ xomatous 
connective ti«sue is over abundant and has drawn out (he ducts and alveoli into long 
“lit like proce^c*! x lOO 


tumor In support of a hormonal influence are the facts that the 
tumor rarclj occurs before the age of pubertx or after the menopause, 
tliat it usualh starts m adolescence and that in males there is a 
second sm tiler peak of incidence in -cnihtx Each of the latter are 
at a time of greatest hormonal unbalance V historv of the presence 
of a w cll circumscribed, solid tumor of long st tnding ordinarilj makes 
the dragnosK relate elj easj, but since no one can be absolutel\ 
certain tint a solid mamman tumor is not malignant the onh 
logical irealment is surgical excision of the mass Simple m istectomi 
ma> be necessarN m large neoplasms that Imc replaced most of the 
g bccomc adlicrent to tlie skin The prognosis 




82 


BREAST 


the skin and nipple may become adherent and the superficial veins 
may become considerably distended. Axillary lymph nodes are 
onlj^ occasional!}^ enlarged. 

In females the neoplasm is grossly sharply circumscribed or en- 
capsulated, but in males the line of demarcation is less definite. Cut 
surfaces vary according to the type of lesion. In the pericanalicular 
variety they are usually flat, grey and present a whorled appearance 
but if the connective tissue has undergone myxomatous degeneration 
they may bulge and appear gelatinous or even somewhat cystic 
(Fig. 64). In the iniracanalicular variety the cut surfaces always 
bulge, are grey and granular, and appear like that of a cauliflower. 



Fig. 64 Fericanaliculat fibioadcnoma. There are thiee well-encapsulated nodules 
each or which shows a flat, grey somewhat whorled surface. 

Calcification occurs in about 1 per cent of fibroadenomas. Histo- 
logically, the proportion of fibrous to glandular tissue varies and 
accordingly the tumors are often called fibromas, adenomas, fibro- 
adenomas or adenofibroma. Usually, however, there is always some 
glandular and some fibrous tissue present so that the terms fibroma 
and adenoma are not ordinarily applicable. In the pericanalicular 
variety there is an extensive proliferation of both dense and loose 
my.xomatous connective ti.ssue that surrounds hyperplastic and 
hypertrophied ducts and acini (Fig. 65). The epithelium of the 
latter, although it may be several layers thick, is always regular. 
In the iniracanalicular variety the loose myxomatous connective 
ti.ssue that normally surrounds acini predominates over the dense 
interacinar fibrous tissue. As it grows it pushes before it the epi- 
thelium of the ducts and acini and draws the lumens out into long, 
irregular, slit-like spaces (Fig. 66). Wliereas a histologic distinction 
between the two types of fibroadenoma is ordinarily made, one 
almost always finds a mixture of botli varieties in tJie same tumor. 
The distinction, furthermore, lias no practical significance. 
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several small, grej, firm, slmplj circumscribea or oncipsuhtcd 
nodules tliat measure 2 or 3 cm m diameter These are small 
fibroadenomas Casts mcasuriog from less tli.aii a millimeter to 
2 cm m dnmeter ire UiiurlJj M^iblc throughout tlic iinoh ed irei 
(Fie G7) Thc\ iic as n rule thm ^\ 111011 md blue to reddish brown 
m color Thej contim eleir, pile crcim\, grej, tan or deep 
\ ellow ish brow n fluid Their inner surf ices arc usualh smooth and 
cre% although occisioniUj thc\ ire rough, pebbled or eonliin funk 
papillomatous c\cio«cencies Such iieis mi\ mdicitc the presence 
of cancer and should be examined w ilh c irc histologiciUj boUtarj 
cssts are U'jiialU larger ind meiawrc is much is G cm in diameter 
Thc> are discrete, round, mo\ablc, tens* and frequentlj appear blue 
(blue dome) When cut, «:crous or cloucU fluid escapes under 
pressure The lining is ‘•iKcr\ gret and ‘nnootli 
Histologic changes are di\er:diod aiul consist of combinations of 
the following (Fig b8 and 00), (1) \n increase of mterlobulai and 



Fig GS Fig 09 

Fif CS — Cjstic livpcrplaMa showing an increase in fibrouti ti'sue Ijmpliocjtic infil 
tr itioti hi pcrpla u of flit dm lal epilteliuin aiwl tv.o Ci&ts One of the laUer is hnul 
with attenuated epithelium and the other mth large cuooidal ef>«mophiIic cells x 100 
Fio 69 — Cjsltc hiperplosia The al%toIi arc hipcrpltsUc and arc surrounded by 
Ij, mphoeytcis x 


intralobular conneclae tissue (2) bcattcred peulobular and pen- 
ductal infiltrations with lymphocytic cells (3) \ hyperplasia of the 
acini to form areas that are similar to premenstnial prohfeiations or 
to tho'C <5ecn m prognancj Tiie lobules are increa'^ed in size as a 
result 01 an increase in number of acim and the cells are cuboidal, 
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is good. Recurrences occur in 3.5 per cent of the cases and a 
sarcomatous change is reported in about 3 per cent of the cases. 

Cystic Hyperplasia. This disease has been described under 
numerous names some of which are ; chronic mastitis, chronic cystic 
mastitis, cystic disease, adenocytic disease, mammary dysplasia, 
adenomatous proliferation, senile parenchymatous hypertrophy, 
pol3^C3'^stic mammar3'' gland degeneration, mastopathia cystica, 
C3"clomastopathy, fibroadenomatous cystica, cystadenoma mammae 
and Schimmelbusch’s disease. It is perhaps the most . common 
single disorder in women between the ages of thirty and 6^3^^ years. 



Fig. 67. — Gystic Iwpeiplasia sho\\’ing two large cysts The wall between the cysts, 
indicated by aiiows, contains tluee cii cumsci ibed nodules of carcinoma. 


It is not seen in adolescence, in pregnancy, in women who have 
recently borne children or in women with large families, and it rareb’’ 
occurs after the menopause. The most common symptoms are pain, 
which is never severe but which may be increased during the 
menstrual period, lumps in the breasts and, in 5 per cent of the 
patients, a serous or sanguineous discharge from the nipple. Ex- 
amination discloses the disease to be bilateral more often than 
unilateral and to involve an entire breast or a portion of a breast. 
The mammary gland may be tense, tender, indurated, rul^bery and 
firm. There ma3'- be numerous shot-like areas scattered throughout 
the parench3TOa or there ma}^ be multiple C3’sts that measure as 
much as 2 cm. in diameter. If the disease begins at the menopause 
there often develops a solitaiy C3'st that measures from 3 to 6 cm. 

in diameter. , • i 

Gi'ossly, the parenclymia may be greatly or only slightly mcrcasecl 
and it is usually ivory white, pale gi-ey or tan. Often it contains 
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a complete disappearance of s\ mptoms m tlie d)':cncc of an> flicrnp> 
Surgical treatment consists of c\ci«ion of the (li-ca«c(l portion of the 
gland Ihe remaining portion should he cwmincd at regular 
mti ra ah and if ats or noduhs appear i simple masteclom> sliould 
be performed The most ■venous comphcatioii of castic h\per- 
plasia of the brcist is a rnneeroMS /ra«s/orwmtmn~a much discussed 
and control crsial subject The current consensus appears to bo 
that the former does prtdlspo^c to tlie litter Ihc fiequciicj asith 
ashich a cancerous change takes place, !ioi\c\cr, is probabh less 
than 10 per cent Orduimlj the prognosis m cjstic hapcrplasia of 
th( mammarj gland is good 

Paget’s Disease —In 187 1 Pir James Paget reported on a chronic 
affection of the nipple ind areola that uas charictcrized b\ in 
intensch red eruption exhibiting fiticlj granular rn%\ surf ices and 
always associated with a copious, clcai, aellowish, Mscid exudate 



Cancer of the maminar> gland de\ eloped m from one to two ^cars 
after the appearance of the eczema m e\crj case that he was able to 
follow He obsened that the neoplasm occurred not m the diseased 
portion of tfic skm but m tlic sulistuict of the mammarj gl md just 
beneath the mioUed area and that the sub'^equent course did not 
differ from tliat of an ordinarj carcinoma The disorder has sub- 
sequenth been called Paget's disease of thi nipple 
UnfortunatcK Paget did not confirm his observations histolog- 
icallj This has resulted in much confusion with regards to the 
fundamental nature of the disease — -a controversy whicli even todiy 
is not completely resohed The disorder has been tonsidcred os 
(1) i simple dermatitis or eczema, (2) a primiry epidermoid car- 
cinoma of tilt nipple md ireola, (^) a caremom i arising deep in the 
breast and extending to the surface bj growing dong the lactiferous 
ducts and {!) as a pnmara caremoma in stm of the supcrhcial 
portions of the lactiferous ducts with a subsequent rntra-epithchal 
spread both to the surface and to tlie deeper portions of the mam- 
marj gland riie latter tlicorj is currentlj the most popular and 
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'' IfmrpJasrn of the 
ducts. The lining epithelial cells are increased in number at ir- 

legiilar intervals. They may be several layers thick, quite regular 
and maintain their polarity; tliey may proliferate to fill the entire 
toen with solid plugs of deeply stained, large, rather irregular cells, 
01 they ma 3 _form intraductal papillomas similar to those alreadv 
7 appearance of the proliferated cells may be such 
la le only feature lacking to permit a diagnosis of carcinoma is 
invasion of the epithelium beyond tlie confines of the ductal wall. If 
impioperlA tieated, patients with this type of lesion are prone to 
cancer. (5) Cysts. These ma\' be microscopic and 
o onlj’’ slight dilatations of ducts or the}' may be several 
diameter. The lining cells ma}’’ be .single and 
and attenuated, or large, cuboidal and intensely aei- 

noSm ^ the wall in a single row and often form 

p p ai} mfol dings into the lumen. They appear similar to papil- 
lai} anhidromas which have already been discussed. (6) Sohd 
uwi nociules of intraeanalieular and pericanalicular fibroadenoma. 

authors agi-ee that cystic Inqierplasia results from a 

matter a normal parenchimatous 
followed by incomplete involution. The initial 
+if ^’eality exaggerated vestigeal ducts which do not 
pvcifc Q t normal differentiation into acini, and the ultimate 
flinVori^r. orrned as a result of .stagnation of secretion which is 

lining epithelial cells. Most authors also agree 
nr>f Q . ^ changes eventuate from hormonal stimuli, but the}' do 
t'ti vnlSrf hormone is at fault or upon the exact mechanism 

nnrmf^l]^r o \ ^howu facts are (1) that estrogens which are 

by granulo.sa cells of the Graafian follicle and 
f responsible for proliferation of 

r’nrmTc ] + fbat pi’ogesterone, wliich is secreted bv the 

e for the differentiation of newh' pro- 
nJacji'fl -n f acmi and (3) that in early cases of cystic h}'per- 
plasia progesterone levels are below normal. This allows the un- 
opposed action of estrogens which results in excessive proliferation 
of ductal epithelium and m a failure of its differentiation into acini. 
'Vh'^ woids the resulting picture is early cystic h}Tperplasia. 
i^s theory ha.s some experimental confirmation for prolonged 
estrogenic stimuli in mice vdll produce not only cystic changes in 
mammary glands but also adenocarcinoma. 

Treatment of cystic h}y)erplasia has been both hormonal and 
surreal. The confused state of our knowledge regarding the 
etiology of this disease has not helped to solve the type of hormonal 
therapy to be employed. Tho.se investigators who presuppose 
ovarian deficiency as the etiologic agent use estrogens; those who 
tiunk tho-t tli6 disease results from hj^perestrinism emplo 3 '' testos- 
terone proprionate, and those who consider a deficienc}’^ of corpus 
luteum hormone as the cause use progesterone. The objections to 
endocrine therapy are that estrogens may foster the development of 
carcinoma, that beneficial results are only temporary, and that the 
disease is characterized by spontaneous remi.ssions vdth frequently 
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the least common cancers m men Nmetj-mne per cent of ci^es 
are found m females and onh 1 pci cent in males Both chnlcalI^ 
and pathologicalb, Iioneier, the disorder is similar in both sexes 
Tims although the following remarks arc pnmaiih directed tow ud 
the disease m women most of them are alco applicable to the <li':ea':e 
m men 

The peak incidence of carcinoma of the breast is between the ages 
of fortj-one jears and forfj-fi\c jears It is infiequent befoic the 
age of thirtj jears, is rare l^forc the age of twent} but it max 

arise at an\ time after the menopause The mo•^t common symptom 
IS a painless lump m the breast of a few weeks, of ‘'ex oral month*' or, 
less often, of sex cral X ears duration Theonlx other carb sxmptom 
of note, m a minoritj of patients, is a bloodx di'jcharge from the 
nipple The tumor affects each breast with cquil freqiioncx and is 
found in the upper anil outer quadrant of the maninnrx gland in 
almost one half of the ca«cs and in the upper and innei quadrant 
and centnl portion of the breast in in atlditionil quarter The 
mass is usualb ‘Single and unilateral but the dNci'sc max he of 
multiccntnc origin and, concomitantlx or m ‘«uccc‘5'>ion, it nnj 
inxohe both breasts The shape md size of the tmnoi and the 
ippoarmce of the adjacent ti''sucs depend not onh upon the dur- 
ation of tlic neoplasm hut also upon the txpe of cancer Some 
tumors, as for example scirrhous carcinoma, nreb attain a si7o 
larger than 2 to 4 cm in diameter whereas otliers, such as mflam- 
matorx carcinoma, grow to 20 cm in diamctci withm i few weeks 
Generallx speaking, howexcr, thej xarx in size from 1 to 10 cm 
The} are solid and moderatel} firm or har<!, but, rarclji thex maj 
be c}sjtic Earh the lesions arc frcclj moxable whereas liter thc\ 
are attached not onlx to the skin and fascia but also to the undor- 
bmg muscle and thoracic cage Tlic cfuenng ipukrmn becomes 
thinned, stretched and finallx breaks down and ulcerates If the 
tumor spreads rapidl} the superficial Ixmphatics become blocked, 
edema dexelops in the skin, the hair follicles become acccntuateil 
and the skin assumes a tjpical orange peel (pcau d’orango) appear- 
ance If, in addition, the subpapillar} capillaries arc blocked there 
Ls stasis of blood resulting m a blush or a fierx red discoloration of 
the mxolxed integument A diffuse permeation of siibopithehal 
b'mphatics produces a uniform infiltration of the subcpidcrmal 
tis&ue with cancer cells with the formation of a sheet of cancerous 
ti&sue that encases a whole breast, both breasts or exen the entire 
anterior portion of the thorax (cancer en cuirasse) Rclralion of 
the mppJe, resulting from permeation of lx mph itic x esscls and ducts 
x\Uh carcinoma cells, is a common sign in some t}pes of cancer that 
arise beneath or near the areola Fmallj, phxsical examination 
frequent!} rexeals enlarged firm bmph nodes m the axilla and, m 
more adxanced cases, in the supraclaxicuHr region 
From both a clmical and a pathologic point of xiew, carcinoma of 
tile breast ma} be conxcnientlj dixidcd into the following fite tunes 
scirrhous, medullan, comedo, inflammatorx and mucinous Other 
histologic forms of the disease that haxe been described arc car- 
cinoma m situ, sweat gland caremoma, squamous cell caremoma 
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has recently been substantiated bj’' several excellent histopathologic 
studies. 

The disease occurs in women beyond the age of fifty years and is 
usually unilateral. The chief complaint is a chronic eczema of the 
nipple of one to several years duration which in some cases is 
followed by a lump in the breast of several months duration. 
Occasionally the sequence of events is reversed. Grossly, the lesion 
ma}'^ involve the nipple, the areola, or both of these structures, and if 
it is of long duration it extends to the surrounding skin (Fig. 70). 
Histologically, the characteristic cell is large, edematous, usually 
round, vacuolated and exhibits a small shrunken, deeply stained or 
a large vesicular nucleus (Fig. 71 ) . It is found within the epithelium 



Fig 71 — Paget’s disease of the nipple showing several typical large clear intra-epithehal 

Paget’s cells x 400. 

of the nipple and areola, within the epithelium of the lactiferous 
ducts and in the adjoining breast substance itself. In early cases 
there are in addition hypertrophy of the epithelium and subepi- 
thelial round cell infiltration. As the lesion progresses it develops 
into an outright ductal carcinoma that infiltrates the adjoining 
breast parenchyma, that metastasizes to distal organs and that 
histologically is indistinguisable from any other ductal carcinoma'of 
the mammary gland. 

A diagnosis of Paget’s disease should be made in any patient Avith 
chronic eczema of the nipple or areola that does not respond to local 
therapy. Since the disease is cancerous from the start the accepted 
therapy is radical mastectomy. The prognosis depends upon the 
extent of the lesion. If it is confined to the skin without a grossly 
detectable mtramammar 3 '^ tumor the outcome is generally good. In 
the presence of a mass in the breast it is only fair and when there are 
metastases the prognosis is poor. 

Carcinoma. — Carcinoma of the mammary gland is the most 
common malignant tumor in women and, conversely, it is one of 
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of a green pear and the cut ‘surface is ah^a^s depressed beneath the 
le\el of tlie ‘surrounding ti-aue (Fig 72) Tlie neoplasm is greyish 
^\hlte and contains throughout its sulistancc small, \ello\\ish foci 
The Ijorders arc irregular, ill-dohncd and blend imporceptibb ^Mth 
the adjacent mammarj pircncliMna Ihstologicalhj, theie are 
\aried proportions of epithelial cells and fibrous tissue At one 
extreme epithelial cells predominate and at the other extreme fibrous 
tissue o^ersbado^^s all other elements (Fig 73) Epithelial cells 
are umformU or irrogiilarlj distributed throughout the tumor in 
the form of sheets, strands, ne‘?t‘?, ‘?mall cords, acmi or single cells 
The mdnidual cells \arj m shape and size but are not large The 
cjtopla&m is iisualh ill-dcfincd, abundant to scantv, eosinophilic 
and solid or a acuolatcd The nuclei are of all shapes and sizes 
Thej are lupcrchromatic, p\cnotic or \csicular and arc rarclj m a 
state of mitosis Tlic supporting stroma is aluaxs dense, fibrotic 
and acellular Usuallx it is free of inflammitorv cells but it maj 
contain foci of hmphocites and plasma cells Blood xcssels are 
inconspicuous and foci of necrosis arc uncommon 



Medullary Carcinoma — 11ns, the t>ccond most common tjpe of 
mammav} cancer, accounts for about one sixth of all cases Unlike 
the scirrhous t\pe it glows rather rapidlj and the patient iisuallj 
presents herself with a bulkj tumor that measures 5 cm or more m 
diameter Grossly, the neoplasm is roughU round but irregularly 
lobulatcd It IS shirpU circum‘?cnbed although not encapsulated 
and on ‘Section it presents a soft, greyish white, bulging surface that 
otten contains irregular areas of neert^ts and hemorrhage (Fig 74) 
In larp tumors the overlying skm is stretched, thm and often 
ulcerated It docs not picsent the dimpling that is so frequentlv 
seen m “scirrhous caicmoma ‘ ^ 

Histologic sections disclose anastomosing solid slieets or bioad 
strands of cancel tissue The cells are of moderate size oi quite 
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and adenosarcoma. These, however, are too infrequent to merit 
further discussion. Despite various classifications and minute 
liistologic subdivisions it should be pointed out that most, if not all, 
mammary carcinomas probably arise from basal cells of the ductal 
epithelium. The most frequent point of origin is at the site where 
ducts normally proliferate to form acini but the neoplastic process 
may originate anywhere along their course. The ultimate his- 
tologic pattern wall be determined by further differentiation or lack 
of differentiation of the tumor cells and by their ability to stimulate 
connective tissue to proliferate. Since these factors do not operate 
uniformly throughout all parts of the same tumor one, more fre- 
quently than not, encounters various combinations of the types to 
be described not only in different parts of the same neoplasm but 
even in a single histologic section. 

Scirrhous Carcinoma. — ^Tliis, the most common type of mammary 
cancer, accounts for about two thirds of all cases. Its average size 



Fig 72. Fig 73 

Fig 72 — Scirrhous caicinoma The tumor is ill-defined and the surface is depressed 
beneath the level of the surrounding tissue 

Fig. 73. — Scirrhous carcinoma showing islands of epithelial cells surrounded by dense, 

acellular fibrous tissue x 200. 

is approximate^^ 2 cm. in diameter; it rarely exceeds 4 cm., and it 
often measures only a few millimeters across. Despite the small 
size, permeation of lymphatics is frequent, and both retraction of 
the 'nipple and orange peel appearance of the skin are common 
accompaniments. The tumor is hard to palpation and from this it 
derives its name (skiros meaning hard). It cuts with the resistance 
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lumon arc fairlj well circumscribetl wIiilc otlicrb arc less sharply 
delineated Tlie mobt clnnctenstzc gross feature is tlic presence 
of small yellowish foci set m grej tumor ti^sbiic wlncli upon com- 
pression are rcadih cxprcs'^cd in a mannci similar to comedones 
Mxcroscopic sections di^clo'c solid cords of cancer cells plugging 
mammarj ducts (I ig 77) Central or peripheral foci of degenera- 
tion to complete necro-is with often superimposed er\ throe} tic 
extra\ a'^ition are common 1 he cells are I irge irregular and ha\c 
indistinct borders The cytoplasm is dmndant basophilic or 
slightlj eosinophilic, usuallj solid and sometimes \ acuolatcd Tlic 
nuclei are round, oxal, spindle or irregular Ihc nuclcophsm i-' 
clumped and deepK stained and mitoses arc numerous hen 
infiltration of the adjicent stroma occurs cancer celK are found m 
solid cord's that appear similar to those filling the ducts or thc} 



Fir 77 — Comedo carcinoma Thru duct^ arc pluKt.c(l w ith cancer nll< In one tlic 

ti-xJUL IS «!obd «iic.R.as in two lh« cciUraU> located cilL< tre neciotic \ 200 


closcU resemble tliose seen m ordinary scirrhous and medullarj 
carcinoma In all eases the supporting stroma is composed of 
den*e, acellular, fibrous tissue and it is eithci abundant or «cant^ 
Scattered throughout the tumor there are foci of l}mphoc}tcs and 
fewer numbers of plasma cells 

Injlammalnry Carcinoma — Inflammatorj carcinoma has been 
described under inrioii? names some of uhicli arc acute lirauny 
cancer acute scirrlious carcinoma, acute mcdullar^ caicmoma, in- 
flamed cancer and lactation cancer ■\MnIe it constitutes onlv 
about per cent of all mammary cancels it is impoitant firsth 
heciu<5o It IS sometimes extrcmclj difficult to differentiate this 
Icsiou from acute mastitis and setondU, because the disease is 
unuci&ilh fatal Tlie hj'>tor> is quite ehiractcristic The initial 
syxnpiom is a lump in a lactating or non-hetating breast tint 
enlarges rapidlj so that in a few weeks the entire mamma i^ two or 
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large. They are oval, round or polyhedral and are irregularly 
arranged throughout but sometimes those at the periphery are 
placed at right angles to the main mass (Fig, 75). The cell boun- 
daries are distinct or ill-defined. The endoplasm is usually basophilic 
and solid although sometimes it is slightly acidophilic and may be 
reticulated or vacuolated (Fig. 76). The nuclei vary considerably 
in shape and size. The}^ are round, oval, spindle or otherwise 
irregular and are hj^perchromatic or vesicular. Nucleoli are 
occasional!}" conspicuous and mitoses are usually abundant. The 
supporting connective tissue is scanty- cellular and vascular, Fre- 



Fig. 75 Fig 76 


Fig 75 — Medullary cai cinoma showing solid sheets of cancer cells The cell borders 
are indistinct, the cytoplasm is basophilic and the nuclei are round, oval and deeply but 
evenly stained x 200 

Fig 76 — Medullary carcinoma. The cells are large and irregular, and the cytoplasm is 
I eticulated or vacuolated and eosinophilic Mitoses are numerous, x 200. 


quently it is edematous and it may be infiltrated mth lymphocytes 
and plasma cells. Wlfile in smaller tumors most of the tissue is 
viable in bulky neoplasms there are large areas of complete necrosis 
and erythrocytic extravasation. 

Comedo Carcinoma . — This type of carcinoma constitutes about 
5 per cent of all mammary cancers It is the most common malig- 
nant tumor that produces bleeding from the nipple. It arises in 
all portions of the ducts but is more common in those of intermediate 
size. Ordinarily the tumor is larger than a scirrhous carcinoma but 
does not reach the dimensions of a medullary cancer. In consistency 
it is usually softer than the former but harder than the latter. Some 
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Mucinous Carcinoma ■^'Mncinous circjnonn of the mammarj 
gland Ins al^o been called colloid, gchtiiioi^, mucoid and mjxo- 
matous cancer It coustitutca alwut 2 per cent of all c iicuiomas of 
the breast and is found on an a\erage between the age& of fortj-six 
and lift> 3 ears The chief symptom is a p unless lump usuallj 
located m the upper and outer quadrant or in the central portion 
of tiie mamma tliat grows slowh o\cr a period of months or \ears 
Sanguineous disclnrge from the nipple is present m lO per cent of 
the cases Ph\ steal examination rc\eals a small tumor when com- 
pared with the duration of sjmploms If the lesion is near the 
areola, the nipple ma^ be both enlarged and protruding ratlier than 
retracted In neoplasms of short duration the mass is firm and 
solid but in those of longci duration it is often cystic Patho- 
logically, this tjpc of canter is <li\idable into two gioups, (1) true 
mucinous carcinoma and (2) mucinous degeneration of an ordinarj 
cancer The latter is often a medullary or i comedo carcinoma 
with foci of mutinous degeneration which nn\ bo seen grosslj but 
arc at times found onlj microscopicalb 7'ruc mucinous carcinoma 
Is sharpU circumscribed, often well encapsulated and measures 
from 2 to 22 cm m diametci Cut surfaces dtsclo'e either a solid 
mass of glistening, light gre\, semi-transparent gelatinous tissue or 
a ejst composed of a well-defined tapsulc of fibrous tissue and filled 
witli string} semifluid material or old blood (Fig 80) Tiie histo- 
logic structure xaries according to the degree of mucinous change 
In true mucinous carcinoma, with wluch wc arc concoincd litre, the 
bulk of the tumor is composed of large collections of basophilic, 
string} material in whitli there arc small, solid or c}stic collections 
of cancir cells (Fig 81) The latter arc of a moderate size, haao 
indistinct borders and solid or xacuolated, eosinophilic c}top]asm 
The nuclei are small, irregularl} shaped and h}pcrchromatic and 
more \csicular The supporting stroma is composed of inasto- 
mo-mg cords of dense fibrous tissue which sometimes contain foci of 
calcification and ossification 

Spread of carcinoma of the hreast occurs b} direct extension, b} 
wa} of l}mpliatics and b} wax of blood xessels As alrcad} noted, 
local extension involves first the adjacent mammarv parenchjma 
and onij in adv anced cases does it affect the integument and muscles 
of the thoracic cage The rapidit} with winch the latter two develop 
vanes with tlie tvpe of cancer Thus m mucinous carcinoma 
ulceration of the skin ma} not occur in tumor-, of fixe to ten x ears’ 
duration, whereas m mflanunator} or medullar} carcinomas it ma} 
develop a few weeks or a few months after the fii^t appearance of 
the lesion bpread of cancer b} lymphatics UMiallx occurs b} means 
of emboh that ace earned mtralummall} in the direction of l}mph 
flow Once the lumen is blocked, however, the direction of Ixmph 
flow IS reversed and retrograde metastasi-. is a common feature It 
Is b} the latter meclianism that the integument is usuall} affected 
m cancer en cmris^o and m those cases producing an orange peel 
appear mco of the skin It is abo b} retrograde l}mplutic metas- 
tasis that the neoplastic p^oce-^s ordinaril} spreads to the second 
b^ea^t U&uallj, liowcver, tumor celU, are carried with the l}mph 
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three times the normal size. There are in addition pain, redness, 
swelling, heat, tenderness, orange peel appearance to the skin, and a 
rapid involvement of the axillary and supraclavicular lymph nodes. 
Death may occur as early as six weeks after the onset of symptoms. ' 
Pathologically, this is not a distinct type of tumor but rather it is 
any cancer of the breast that grows rapidly and is accompanied by 
pain, tenderness, heat and redness of the skin. There are, therefore, 
two circumstances under which this chain of events may occur. 
(1) When there is extensive and rapid tumor cell permeation of the 
subepidermal lymphatic vessels and capillaries resulting in stasis 
of blood. This produces the conventional signs of inflammation. 



Fig. 78 Fig 79. 


Fig. 78. — Inflammatoiy carcinoma The tumor is bulky, encephaloid and shows areas 

of necrosis. 

Fig. 79 — Inflammatory carcinoma showing an intermingling of large irregulai neo- 
plastic cells and neutrophils, x 400. 

(2) When a tumor, either from the onset or at a later date, is 
accompanied by an actual leukocytic infiltration which eventuates 
in signs of inflammation. Grossly, therefore, the neoplasm varies 
considerably in appearance. Because of its rapid growth, however, 
it often resembles rather closely a medullary carcinoma (Fig. 78). 
The histologic pattern is that of a medullary, comedo, scirrhous or 
mixed type of carcinoma. In addition, the subepidermal lymphatic 
vessels are almost always filled with cancer cells and, in some of the 
cases there is an admixture of both cancer cells and leukocytes 
chief among which are neutrophils (Fig. 79), 
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\nd this ma\ be prc-eiit long before there is anj roentgen cMclcnce 
of bone destruction In a mmontj of coses o pathologic fracture is 
the first indication that something is amiss Anj bone in the bo(b 
ma3 be the scat of metistasis although those ^Mth red mirrow, and 
particuhrl} the \ertebrae and pcKis, arc most frequentl} affected, 
iihcreas the bones distal to the Knee and to the elboii arc rarelj in- 
voked In approxiraatelj 75 per cent of the cases the o=:=cous 
lesions are ostcoljtic, m 5 per cent thej are osteoblastic and in 20 
per cent the} are both osteoljtic and osteoblastic 
The causes of mammarv carcinoma in man arc not dcfinitel} 
known, }et the massive data that have gradinll} accumulated 
mcscapabl} point to at least two ctiologic factors namely, hcreditj 
and hormones Hut a hereditary predisposition for carcinoma 
exists has been established (1) l>} the fact that certain races arc 
more prone to (ancer of the breast than others, as for example, 
Europe ms as compared with Japane'jc, (2) b} the fact that w omen 
of several successive generations have been known to develop 
mammarj carcinoma — sometimes even of the same breast and (3) 
b} the occasional occurrence of the disease in homologous twins 
Ovarian hormones doubtle«sl} plaj an import int causative role m 
the development of tancer of the breast for the disease docs not 
occur before pubert} and its incidence in males is only 1 per cent 
In each of these instances the mamma is nidimentar} and it appears, 
therefore, that prehminarj ovarian stimulation is a prerequisite for 
the evolution of carcinoma Further support for tins statement 
lies in the fact that c}stic li}perpldsia and other benign lesions of tlio 
breast (which re'iult from ovarian over-stimulation) predispose to 
mammar} cancer The experimental approacli to the problem hab 
been most fertile It has been proved that the factoia necossar} 
for the development of mammarv tumors m mice consist of (1) an 
inherited su&ceptibihtv, (2) hormonal (estrogenic) stimulation, (3) 
an active agent transmitted through milk and (4) environment as, 
lor example, diet, temperature and overcrowding 
The diagnosis of carcinoma of the breast is oas} , if one remembers 
the dictum that anj solid tumor of tlie mamma la cancer until 
proved otlierwise \nd the only waj that one can prove that a 
lesion la benign, la to remove it &urgicall} and to stud} it histologi- 
call} either b} frozen section or routine paraffin technique The 
onl} effective treatment is radical misttctomv Unfortunatel} this 
has limitations and to be successful the lesion must be removed 
earl} Formerl} , the criteria for operabiht} and inoperabiht} hav o 
been rather fluid, but recently, the} have been ngidl} set forth b} 
Haagensen and Stout Their scholarl} article is recommended to 
the interested reader In advanced caaes, winch can not or should 
not be operated upon, irradiation therap}, castration or adminis- 
tration of testosterone propionate has a salutar} effect These 
forms of therap} are of particular value in patients with bon} 
metasiases Not onlv docs pain disappear Imt, m some c ises, the 
metastatic lesion decre i^es m size and the bone recalcifits The 
■prognosis in carcinoma of the breast should alwa}a be guarded for 
reported five }ear survival rates range onl} from 22 to 49 per cent 
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to the first chain of lymph nodes, to larger lymphatic channels and 
ultimately into the blood stream. Generally speaking, the regional 
nodes most commonl}'' affected are those which drain that portion 
of the breast wherein the tumor lies. Thus, since the upper and 
outer quadrant of the mamma is the usual site of the neoplastic 
process, the ljunph nodes in the axilla are most frequently involved. 
The supraclavicular, and abdominal nodes are affected in propor- 
tion to the frequency with which the upper, medial or infero-medial 
portions of the breast are affected b^'’ cancer. It must be empha- 
sized, however, that these anatomical distributions are not always 
strictl}'' adhered to firstly'’, because cancer is often not limited to one 



Fig. so. Fig. 81. 

Fig 80. — Mucinous carcinoma The tumor is fairly well-circumscribed, of a glistening 
gelatinous appearance and reveals two foci of necrosis and hemonliage 
Fig 81 — Mucinous carcinoma showing a cystic collecftion of neoplastic cells surrounded 
by abundant stringy mucinous material, x 200 

sector of the breast and secondly, because a rich Ij'-mphatic anasto- 
mosis permits the retrograde spread of tumor in every direction. 

Metastasis by the blood stream results in spread of carcinoma to 
the same breast, to the opposite breast or to distant parts of the 
bod}^ In decreasing order of frequency the organs and tissues 
affected are; lungs, liver, bones, distant b’-mph nodes, skin, pleura, 
adrenal glands, spleen, ovaries and brain. In women, cancer of the 
breast is the most common of all metastatic tumors to bones. 
Osseous dissemvnaiion may already be present when the ongmal 
lesion is first noted or it may occur many years after the primary 
tumor has been eradicated. The most common symptom is pain 
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bulging, grejish uhite and often mjxomatous Tlie mtracamlicular 
\anetj is frequentlj tra\cr«cd bj deep clefts or spaces and l'^ c\stic 
whereas tlic pericanalicular \anet> is solid ind more whorlcd m 
appearance The hsloiogic pattern \ incs from that whicli ap- 
proaches a normal fibroadenoma to that wliicli resembles i frank 
fibrosarcoma (Fig 83) The epithelial cclK maj show somelnpcr- 
plasta or metaplasia but ordinanlj their picsencc is merel} passue 
The connectuc tissue cells, howeaer, show onlj a mjxomatous 
transformation or thej are quire cellular, spindle, pleomorphic, 
hiperchromatic and disclose numerous mitoses Despite their rapid 
increase m size and histologic appearance these neoplasms usually 
pursue a hoiugn course although a few ha\e been known to produce 
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Fic 83 — Xdcnofihrosatcoma showmc a slit liVc ctoORation of a duct with liiiarrc 
connective tii«iic cells on one side nnd rtlalivclv rreular Tilirous ti-'Suc on Uic other 
x200 

Fir 81 — t ibrosircoma The tumor is compo^cil of interlacing bundles of spmdlo 
cells exhibiting scanty basophilic cytoplasm and rclativtl> lart,c, dccp!> stained, spmdlo 
nuclei X 200 

meta&tases Treatment consists of wide local excision or, if the 
tumor IS large, of a simple mastectomj The prognosis is good 
Fibrosarcoma — This tumor is separated from the foregoing 
because it does not ari<5e in a pretious fibroadenoma and because it 
tends to recur locallj and to metastasize more frequently than docs 
adenofibrosarcoma It can occur at anj time from birth to scmlitj, 
but the most common age is from thirtj-five to sixtj-fi\o jears 
Chmcally, the tumor starts in a preaiouslv normal breast and en- 
larges slowl> and progressiNclj, but as a rule docs not attain the 
large '^ize so commonli found in adenofibrosarcoma It is round or 
o\al, sharplj circum‘?cribcd, firm and not cjstic Cut surfaces arc 
diffusclj g^c\l>^h white or light pmk and of the appearance and 
consistencj of brain tissue In larger tumor thej often exhibit 
loci of necrosis and hemorrhage 
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and permanent arrests are considerably fewer. The average dura- 
tion of the disease from onset to death is about three years. 

Sarcoma. — The incidence of sarcoma of the breast varies, accord- 
ing to different observers, from 0.5 to 7.7 per cent of all malignant 
mammary tumors. Most of the recorded cases have been found in 
women. As already noted in the opening paragraph of the section 
on neoplasms of the breast, all mesodermal tissues normally present, 
and some that are not normally present, in the mamma have been 
known to give rise to a sarcomatous tumor. The only two, however, 
that are common enough to warrant further consideration are 
adenofibrosarcoma and fibrosarcoma, 

Adenofibrosarcoma. — The synonyms for adenofibrosarcoma are 
cystosarcoma ph 3 dloides, cystosarcoma and cystosarcoma proliferum. 


Fig. 82 — Adenofibrosarcoma The tumor js encapsulated, bulky and shows some 

cystic degeneiation 



This tumor arises as a sarcomatous change in a pericanalicular or 
an intracanalicular fibroadenoma of the breast. It may occur at 
any time after puberty but the peak incidence is the fifth decade of 
life. The usual history is the presence of a lump in the breast for 
several years which suddenly, during gestation, lactation, after 
trauma or spontaneously, begins to increase in size rapidly. The 
lesion is ordinarily single and unilateral but, rarely, it is multiple 
and bilateral. The involved breast is always larger than its mate; 
the nipple is protruberant rather than retracted, and the skin cover- 
ing the tumor is thin and sometimes ulcerated. The mass is globoid, 
lobnlated, firm or cystic, free!}; movable and measures from 4 to 
20 cm in diameter. Grossly, the neoplasm is usually encapsulated 
aT' least sharply circumscribed (Fig. 82). Cut surfaces are 
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incidence It occurs in middle aged, obese A\omcn, uitli pendulous 
breasts Usu ill\ tbe onh complaint is a painless lump m tbc brcnsl 
whicli mi} or iuin not ha\e been preceded b\ trauma Examina- 
tion re^eals a ston\ hard, lound, or irregularly circum'icribcd, mass 
that mea'^ureb as much is2cm mdiamcter Ihe shin is adliciont to 
the tumor m 50 per cent of tlic cases, and the nipple is letracted in 
10 per cent Initialh, the lesion is sharply ciicum^cribcd, opaque, 
solid and chalky ulntc Soon central foci of liquefaction appear 
and the caaities arc filled uitb oiU fluid or greasy debris With 
increase of fibrous ti*'''Ue the entire mas^ becomes diffusely greyish 
\\hite and takes on the appearance of a carcinoma The hislologic 
changes consists of (1) a breaking down of fat cells to form larger 
spaces, (2) a surrounding inflannnatorv reaction of neutrophih 
followed bi, inonocitcs, foam cells, plasma cells, limphocttc'!, and 
foreign bQd\ giant celU, O) an mere xsmg proliferation of adiacent 
fibrous tissue, (4) a transformation of some of tlic fat into crystal 
like sipaces, (o) an obhtc rative endarteritis and (G) the formation of 
Cl Stic spices surrounded b\ dense fibrous connectiie tissue witli 
often areas of calcification The Icbion resuUs from simple triuma, 
injection of eign material as for example f its, oils or simple fluids, 
following mastectomi , and aftci infection The exact mechanism is 
in doubt but the assumption is that the aforementioned disturbances 
first produce simple ischemic necrosis which sccondanli is acted 
upon bt onz\mos liberated from the blood or fat cells and by lipise 
wiiicli IS normalli present m blood Treatment is local excision 
followed by frozen section examination, for otherwiMi no one can be 
certain that the lesion is not cancerous The piognosit. is excellent 
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Microscopically, they vary from well differentiated cellular fibro- 
mas to completely anaplastic and pelomorphic sarcomas (Fig. 84). 
The latter consist of spindle, round or tumor giant cells with scanty 
basophilic cytoplasm and spindle, round or irregular, piled up 
intensely hyperchromatic nuclei. There may be varying degrees 
of m 3 ^omatous change and metaplastic foci of malignant chondroid 
or osseous tissue. A diagnosis of fibrosarcoma can only be estab- 
lished histologically although from the history and gross appearance 
of the lesion one can be reasonably certain that the tumor is malig- 
nant. Since metastasis is by the blood stream wide local excision 
or mastectom}^ with removal of the underlying muscle, rather than 
a radical amputation of the breast, is the treatment of choice. The 
prognosis is better than it is in carcinoma of the mammary gland. 

Mechanical Disturbances. — Bleeding from the Nipple. — Bleeding 
from the nipple is, of course, a symptom and not a disease entity. 
A woman will often nurture a lump in the breast for weeks or months 
but a sanguineous discharge from the nipple usually causes her to 
seek medical advice early. It is an infrequent complaint occurring 
onl}'’ in 6 per cent of cases admitted to the hospital because of 


symptoms referrable to the mamma. Its three most common causes 
are duct papilloma, carcinoma and cystic hyperplasia. Other rarely 
reported causes are simple dilatations of the ducts, inflammations, 
trauma, hormonal dysfunction, Paget’s disease and sarcoma. 
Benign lesions account for 60 per cent of cases and malignant ones 
for 40 per cent. Usuallj^ the discharge comes from a single duct but 
sometimes it escapes from several openings. Examination may or 
may not reveal a palpable tumor in the nipple or beneath the areola. 
Of aid in the localization of the lesion are (1) careful finger-tip 
pressure upon the various segments of the mamma in an endeavor 
to express a discharge from a duct or ducts, (2) transillumination; 
A duct filled with blood will appear dark and (3) mammography, 
that is, roentgenograms of the breast following an intraductal injec- 
tion of radio-opaque material. Because of occasional severe tissue 
reactions this method has not gained universal favor. The ultirnate 
diagnosis rests with a careful histologic examination of the lesion. 
This can not be performed satisfactorily by the frozen section method 
because the transition from a benign to a malignant lesion is often 
subtle and by this technique the tissue crumbles upon cutting and 
the sections are too thick for a proper evaluation. Treatment of 
benign lesions is local excision of the involved duct and segmental 
resection of the corresponding sector of the duct or, if bleeding 
results from cystic hj'^perplasia and the disease is advanced, it con- 
sists of simple mastectom 5 ^ Treatment of malignant lesions is 
radical mastectomy. The prognosis depends on the cause of the 
symptom. In benign lesions it is excellent; in cancerous ones it 

should be guarded. , 

Fat Necrosis. — Fat necrosis of the breast is not a common lesion 
but it is extremely important because it mimics carcinoma. Some 
nf the other names under which it has been described are saponifying 
necrosis traumatic fat necrosis, ischemic fat necrosis and lipo- 
gSomXsis. There is no way of accurately determmmg its 
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IsOSE VND SINUSES 

EMBRYOLOGY 


The upper portion of the rc'^piratorj tract consists of the nose, tlic 
paranasal sinuses anti the phar} n\ Since the latter aho forms part 
of the upper digestut b\stcm and is intimateU bound uith its 
deielopment, it is considered in connection nitli the mouth The 
nose lb first identified in the 4 mm embrjo as two thickenings of 
ectoderm co\enng the \entrolatcral surface of the head and known 
as olfactor% plaques In each, a groo\ e-!ikc depression of tiic central 
and \entral portion and simultaneous elc\ation of the mcdiil and 
lateral borders, produce rcspecti\el> the olfactor\ pit and the mcdnl 
and literal na**!! proce''‘'os UUimatolj, fusion of the medial nasal 
processes with each other and witli the maxill ir> processes results in 
the formation of the upper jaw and fusion of the lateral nasal process 
with the adjacent portion of (lie maxilUrj process completes the 
formation of the cutaneous opening of the nose This is now called 
tiie eitcrnni mrc’t An epitliclial plate separates the deep end of the 
oliacton sac from the mouth until the s(\cnth week of cmbrjonic 
Ufe when the membrane perforates to form tlic primitive choana 
With growth of tlic posterior portion of the licad the olfiotorj pits 
assume a more midiin( position and the tisbuc he tween them is 
compros-e<l to form the nasal «optum \ p irt of the upper portion 
of th( pnmitue mouth is incorporated into the nose hj the trans- 
verse growth and union of tlic paHatuic processc» Meanwhile the 
caudal extension of the septum and its fusion with the palate com- 
pletes the formation of the two nasd pa^'^ages winch now open into 
the pharvnx b> permanent choanae or the poskrwr narcs The 
lining of the superior portion of the nasd passage develops nerve 
cells which assume an olfaefory function wliereas that of the inferior 
portion temams as respiratory epitliclium OutfoUUngs of the 
mucosa of the lateral wall into tht nasal cavitj become supported 
first b> cartilage and then b> bone and form the superior middle and 
inferior conc/iac The paranasal sinuses arc first ( vident it approxi- 
matelj the fourth month of ombrvomc hfo is foci of Iiom ilestruction 
that are invaded b> the ovcrl>mg nasal epithelium The tthmoid 
and maxillarj sinuses aie well developed at birtli, Imt the frontal 
sinuses are not pneuraitizcd until after birth and the splienoid 
sinuses not until the third vear 


ANATOMY 

Gross Anatomy — The nose is roughlv pj r imiclal m shape Its 
junction with the forehead is called the roof, its free angle the apex 
its superior lateral surface the dorsum naii and its infenor lateral 
surface the alac nnsi The base is that portion which contains the 

( 103 ) 
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Microscopic Anatomy —Tlie lestihule is lined with rcRuhr strati- 
fied squamous epithelium The respiratory epithelium like that in 
the ^a 50 phar^n\, hr>'n\ and trachea is composed of p>c\ulo- 
stntified oihatcd columnar cells interspersed with which ire Rohlct 
celU (I'lg 8a) The mucosa rests upon a distinct ba^^cment mem- 
brane A suhmucosa or tunica propria composed of loo‘?c conncctn e 
ti^ue contains a few fat cells, mtxed mucous rHiuIs, ncncs, blood 
capillaries and Ijmphatic channels (Fig 80) The inferior conchao 
and the inferior part of the septum are particularh ncli in a \cnous 
plcMis w hosc function it is to \\ irm tlie air The olfactory epithelium 
ijj p'cudostratified columnar .and lacks a distinct basement mem- 
brane It consists of three tjpes of cclK (1) long slender support- 
ing columnar cells whose free borders end m cuticular plaUs, (2) 
corned basal cells with branching processes and dark, nuclei, and 
M) olfactorj cells which arc m reditv bipolar nene celK The 
olfactorj gland^^ are of the branched tubulo-aheolar t>pc the 
secretory portions of which arc lined with cuboidal cells containing 
secrc-torj gramiUs The lining of the para-uasal sinuses is similar 
to that of the nas il cai itj w ith the exception that glands arc scarce 
and that the tunica propria is clovcl> adlicrent to the pcriostium 
(Th 85) 

PATHOLOGY 


Congenital Anomalies — Arrest of growth at x.anous stages of 
embryonal do\e!opmcnt acroiints for the following abnormalities of 
the nose complete absence except for an aperture, deformity of one 
Side, bifid apex, double no^o, stenosis or atresia of both the external 
and internal nans, an incomplete, dtxiatcd, displaced or broad 
siptum, large, small or misshaped conchuc, cleft palate, and con- 
genital cjsts The latter consist of fissural cjsts, dermoid c^sts 
and encephalomeningoeelcs, Fissural cysts result from inclusions 
of epithelial cells in the lines of fusion that cxentuato from the 
coalescence of the component parts of the upper jaw The\ affect 
females more often than males, arc usuallj unilateral but may be 
bilateral, may not become manifest until adult life and present as 
cystic swelling in the lateral or medial side of the floor of the nose 
The lumen of the cyst contams mucus and cholesterol ind the wall 
N lined with ciliated epithelium that shows marked goblet cell 
actii ity 


Dermoid cysts are also developmental m origin and although they 
may be present at birth, they arc usually not noted until ten to 
twenty jearslater They occur any where from the root to the apex 
of the nose and arise from embry onal mclusions of ectodermal tissue 
The usual symptom is a cvstic swelling but sometimes as a result of 
infection, tiie surface may be broken and the lesion exists as a 
draining smus The wall is lined with keratinizing stratified 
sqiumoi^ epithelium and contains hair ind sebaceous and sweat 
glands (Fig 87) Encephalomeningomyeloceles are midline cystic 
herniations of the brain and meninges through the frontal or ethmoid 
bones 7}icy ari^c in early embryonic life as an outgrowth from 
the anterior cerebral vesicle Later the membranous i^kuU is laid 
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external nares. The vestibule is the first part of the nasal cavity 
situated just inside the nares. It is bounded laterally by the ala 
and contains a filter of hairs. As already stated the lateral wall 
harbors three conchae, below each of which there is a recess called 
respectively the superior, middle and inferior meatus. The lateral 
wall also contains the openings of the corresponding paranasal 
sinuses. The frontal sinus, situated in the frontal bone and measur- 
ing 3.2x2.6xl.8 cm., opens into the anterior part of the middle 
meatus. The ethmoid sinuses, located between the upper part of the 
nasal cavity and the orbit consist of anterior, middle and posterior 
cells. The anterior and middle cells open into the middle meatus 



Fig- 85. Eig. 86. 


Fig 85 — ^Normal pseudostratified, ciliated columnar epithelium from a maxillary 
sinus resting upon a distmct basement membrane. The tunica propria is composed of 
connective tissue and contains several capillaries x 400. 

Fig 86. — ^Normal pseudostratified ciliated columnar epithelium fiom the nose rest- 
ing upon a thickened basement membrane The tunica propria contains several glands 
one of which opens onto the surface, x 200, 

while the posterior ones open into the superior meatus. The 
sphenoid sinus, situated in the sphenoid bone and measuring 2x2x1. 8 
cm., opens into the spheno-ethmoidal recess which is located above 
the superior concha. The maxillary sinus, situated in the maxillary 
bone and measuring 3.5x3.2x2.5 cm., also opens into the middle 
meatus at a level inferior to that of the frontal and anterior and 
middle etlunoid cells. The ostium of the maxillary sinus and, to a 
lesser degree, that of the sphenoid sinus is above the level of the 
most dependent portion of the sinus whereas the orifices of other 
sinuses are below the levels of the catties. The medial wall and 
floor are more or less fiat and harbor no important structures. 
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Inflammation —Inflammation of the nose is know ii as rhinitis and 
inflammation of the sinu&cs is called sinusitis Becaii'sc of the close 
embrj ologic, anatomic and histologic relationship of these structures 
it IS not surprising that an inflammatoi> disease of one orgiu is 
frequentlj as^sociated with a similir process in the otliei The two 
will, therefore, be considered together 
Non-Specific Inflammation — Acute Rhinitis and Sinusitis — ^^fhe 
former is also known as the common cold, a cold m the head, acute 
corjza and catarrh and is often accompanied or followed b} the 
latter It is bj far the most common disease affecting man and 
accounts for the loss of millions of man hours of labor annuall> 
There are at least three factors that bring ibout a cold, namclj , a 
\irus, bacteria and a breakdown of l)od> rlefenses There is no 
longer anj doubt tint the initiating agent is a fillrahle virus which 
can be cultuatcd on artificial media and which can also be success- 
full} transmitted to man, chimpanzees and ferret‘d It is, howeicr, 
short hied and is responsible for onh the hrst two da}S of the 
disease Prolongation of the iiiflammator} process beiond this 
tune IS due to secondary imasion by backrxa which normall} ire 



Fic 89 \cutc s^nualtJ^ The surfatc i3 cohered with a 'Stream of mucus that is 
issuing from goblet cells The tunica propria is edematous, infiltrated withneutronhils 
and contains acUve glands x 75 


found m the nose and sinubcs Chief among these are streptococcus 
pneumococcus, staph} lococcus and mfluenza bacillus Natural 
dr/enses consist of mucocibar} actuit}, nasal \entiIation and the 
abiht} of the bod} to adjust itself to sudden alterations m tempera- 
ture NorrnalU ciha are m constant motion carr}ing mucus 
bacteria and other particles towards the nasopharynx The\ are' 
how e\ er, delicate structures and can perform optimum function onls 
adequate suppl} of moisture whicli is 
denied from goblet cells, submucosal glands and the atmosplierc 
(-) a pH range from G G to 7 4, (3) neitlier too warm nor too cold 
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down around the protrusion, thus allowing its connection with the 
brain. Grossly, the lesion appears as a soft polypoid mass that 
protrudes into the posterior portion of the nasal cavity. It may 
pulsate with respiratory and circulatory oscillations and compression 
of the internal jugular vein may increase its firmness. Frequently, 



Fig 87 — Dermoid cyst from the root of a nose showing a lining of keratinized 
squamous epithelium and haii follicles and sebaceous glands in the wall x 50 



Fig. 88. — Encephalomeningoccle from tlic loot of tlic nose showing brain tissue sepa- 
latcd by strands of (ibious tissue x 200. 


there is an escape of spinal fluid through the nose. Histologic 
sections reveal islands of brain ti.ssue supported by fibrous septa 
(Fig. 88). In the past removal has often l^een followed by purulent 
meningitis but with the advent of chemotherapy the outlook is 
immeasurabl}’’ improved. 
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c^en grej Its siirf'icc is cUill iml dr% or ghstenuig snd moist It 
\ines m thickness from 1 mm to ilmost i centimeter depending 
upon the amount of ‘iccumul'itcd edema fluid The earliest histo- 
logic changes consist of an inten«e congestion of the submiico'^al 
capillaries followed b^ an exudation of serum, fibrin, neutrophils 
and, after the fir^t twcUc liour^, of plasma cells and lymphocytes 
(Fig 89) Con«;equently , the stroma becomes edematous and 
greath thickened At about the same time the goblet cells of the 
surface epithelium and the submuco«il glands are stimulated to 
maximum actiMty and pour their secretion on to the surface (Fig 
90), ciha are dcstroxetl, and many columnar cells arc sloughed 
•Vs the infection subsides the fluid is rcsorbed, the inflammatory cells 
first become more numerous and then di'sintegratc or wander back 
into the capillaries, the surface epithelium regenerates and, except 
for residual fibrosis, the mucoea is usually restored to normal 
Chronic Non-Specific Rhimtts and Sinusitis — Chronic inflamma- 
tion of the nose and smuses results from a continuation of an acute 
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~“^hronic non specific rhinUb The ipithcUvwn is atrophic parlialU ulcer- 
ated and its cilia are ab enl The tunieanmpna isinfiltratcd nith plasma cells x400 
, u "T Sinusitis The epithelium is dcstrojed the basement membrane 
Vs hjalinued and grcntlv thickened and the tunica propria is mfiltrated mth a \arietv 
of cells among nhich are CO inophil? x 200 » variexj 


infection and is an expresMon of unusually Mrulent oreamsms of 
poor resistance on the part of the patient and of improper treat- 
ment The symptoms are the same as m acute inflammation with 
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e\cii grc} It'5 surfico dull ind dn or glistening and moist It 
^a^es in thickness from 1 mm to almost a centimeter depending 
upon the amount of accumulated edema fluid llie earliest histo- 
logic clnngcs consist of an mten'^e congestion of the submuco'^al 
capillaries followed bj an exudation of ‘serum, fibrin, neutrophils 
and, after the first twehc hours, of plasma colls and IjTnpliocj tes 
(Fig 89) Con«cquentlj , tlie stroma becomes edematous and 
greath thickened At about the ^arac tune the goblet cells of the 
surface epithelium and the subniuco^nl glands arc stimulated to 
maximum actuitj and pour their secretion on to the surface (Fig 
90), cilia are dcstro\ed, and manj columnar cells are sloughed 
As the infection subsides the fluid is rcsorbed, the mfiammatorj cells 
first become more numerous and then <li‘?int(.grate or wander back 
into the capillaries, the surface epithelium regenerates and, except 
for residual fibrosis, the mucO''a is usuallj icstored to normal 
Chrome Non-Specific Rhinitis and Sinusitis — Clironic inflamma- 
tion of tlie nose and sinuses results from a continuation of an acute 
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^.’^1 “T^f^ronic non specific rhiniti<i The ipithelium i3 atrophic partially ulcer- 
at^ are absent The tunica propria w infiltrated ith pla«ma cells x 400 

1 ,"'i T s'pusitis The epithelium n destroy cd the basement membrane 

la hyalinizcd and greatly thicS^encd and the tunica propria is miiltratcd uith a varietv 
of celU among « hich are eo mophils t 200 varieiy 


infection and is an expression of unusuallj Mrulent oream<=ms of 
poor resist ince on the part of the patient and of improper treat- 
ment Tlie symptoms nre tlie same as in acute inflammation uith 
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NOSE AND SINUSES 


emphasis upon post nasal drip, cough, blocked airway, pain and 
headache. 

Grossly, the membrane is usually thicker than normal and some- 
times it is definitely polypoid. It is grey or mottled grey, pink 
and hemorrhagic and the surface is dull. If edema is prominent 
the consistency is soft, but if it is in abeyance the mucosa is tough 
and fibrous. Often it becomes densely adherent to the underlying 
bone. The histologic changes are diffuse or focal. The epithelium 
is usually intact and often shows only a loss of cilia but sometimes it 
reveals patches of superficial or complete ulceration (Fig. 91). In 
the process of reparation it is restored to normal, becomes hyper- 
plastic and even papillary, or it undergoes metaplasia to a stratified 
squamous type. The basement membrane becomes thicker and 
more prominent than it is normally but it does not attain the 
prominence seen in allergic inflammations. In the tunica propria the 
edema, that is so characteristic of the acute stage, gradually becomes 
replaced with a granulation tissue of fibroblasts, capillaries, plasma 
cells, lymphocytes and monocytic cells. In about 10 per cent of all 
purulent cases focal accumulations of leukocytic cells with destruc- 
tion of underlying tissue eventuate in the formation of multiple 
microscopic abscesses. Submucosal glands are completely de- 
stroyed, become hyperplastic or, following an occlusion of their 
ducts, they become cystically dilated. The latter may attain a 
size of several centimeters in diameter. They are true cysts lined 
with flattened epithelium and are to be differentrated from pseudo- 
cysts which form as a result of an accumulation of edema fluid in 
connective tissue. Both are common and are found with equal 
frequency. Resolution occurs as in any other inflammatory process 
and it is deemed successful when the contiguity of the epithelium is 
restored, when the exudate is resorbed, when the glands regenerate 
and when the tunica propria is left with a minimum of fibrosis. 

Allergic Rhinitis and Sinusitis, — The incidence of allergic in- 
flammation of the nose and sinuses varies according to the season 
and the locality although generally speaking it is said that about 
one quarter of all cases of nasal and sinal disease is on an allergic 
basis. The allergens likewise are variable but, if one discounts 
pollens that are prevalent only at certain times of the year, the most 
common offenders are house dust, feathers, orris root and bacteria. 
When an antigen comes in contact with a sensitized nasal or sinal 
mucosa it is fixed by the endothelial cells of the capillaries. The 
consequent injury results in dilatation, hyperemia, and increased 
permeability of the vessel Avails A\'ith exudation of fluid and leuko- 
cytes into the surrounding tissue or, in other Avords, an allergic in- 
flammation. The symptoms are not distinetiA^e and consist of sneez- 
ing, profuse discharge, blockage of the aii-AAmy, cough and a nasal 

A’^oice. . 

Grossly, this type of inflammation does not differ greatly Irom 
some hj'pertrophic types of non-allergic bacterial origin. The 
mucosa is many times the normal thickne'^s. It is grey or bluish, 
lioggy edematous and in about one third of the ca.ses it is associated 
Avith polyps. These arc particularly prone to deA^elop Avhcre the 
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\e^sels are nunicroub and the conncctuc tissue is loose In de- 
creasing order of frequenej thej octur in the ethmoid, maxilUrj , 
frontal and sphenoid siiiusos and around the ostn Ihe micro- 
fico^ic changes are quite eharactenstic although sometimes the 
picture IS complicated bj a superimposed bacteinl mfrction The 
epithelium is hjperplastic, often infolded and poljpoid, discloses an 
increase m basal cells, and re\eals x marked goblet cell actixitj 
Sometimes, ho\\e^er, it is atropluc (Fig 92) The ciha arc fie- 
quenth desquamated and tlie basement membrane is hjahmzed, 
greath thickened and conspicuous The immcdiatel} subjacent 
stroma di^clo'^es edema and mIicii this is sex ere it exontuatr's m a 


prolapse of the mucosa and the formation of poljpb Tliioughout 
the tunica propna there ib an infiltration xxith eosmoplnls, Ixmpho- 
cjtes, plasma cells md fewer numlieis of neutrophil^. Eosino- 
phils arc particularlx prominent about the superficial capillaiies 
and the submucosal glands 

The diagnosis of rhmitH and siiuisitib Ja ordiiuiilj not dilTicuU 
and the patient xx ill frequently liix e i cle ir-cut understanding of bi^ 
ailment before consulting a phxsician hrom i therapeutic point 
of xiex\ It IS important to dilTcrcntiatc bctxxcon an allergic and a iion- 
allergic infection In the former a c ireful Instorx mi> establish a 
seasonal occurrence and exon rcxeal the olTcnding allergen The 
allergen can be fuitlici identified b> skin fcst«i Also in dlorgic 
infections there almost alwaxsan increase of eosinophils in smeirs 
of nasal and sinal secretions Roentgenognms of the sinuses xxill 
‘?how an opacity in the presence of any cxtensixc infection and this 
aid m dlagno^ls is, tlicrefore, of great xalue m cqiuxocal cases 
Treatment of rhinitis and sinusitis is not standardized In goner il 
one should endeax or to keep the airxx ay open and to ax oid any thing, 
and particularly drugs, that will in my wax injure the action of ciln 
Frequently con<serx atix e measures xmII suflice liut sometimes surgical 
interference in the form of remoxing polyps, concctmg deformities 
and enlarging or making new ostia is necessary In allergic states, 
howexcr, surgical treatment is of no permanent xalue unless it is 
supplemented liy appropnite anti-allergic tlieripy Tlic comph- 
cations of sinusitis arc many and may be listed as oibital cellulitis, 
Osteomyelitis, meningitis, brain abscess, possibly bronchiectases, 
arthritis, otitis media, mastoiditis, caxemous sinus thrombosis, 
ab‘?cess of the nasal septum, sinal empyema (loculated pus due to a 
closed or stenotic ostium) and mucocele (collection of mucus m a 
Sinus often resulting from a closed ostium m the presence of a low 
grade infection) The proijnosxs xxith regards to mortality is 
excellent but with regards to morbidity it is poor 

Atrophic Rhinitis — This affliction has also been called ozena, 
atrophic catarrh, corxza foetida, sclerotic rhinitis and, less elegantly 
but nex erthekss befittingly , plain stink nose Tt is a chronic disease 
of the nasal caxity characterized by atrophy and crusting of the. 
mucosa and accompanied bx an offensixe odor It usually starts 
before tuelxe years of age and affects females fixe times as frenuentlx 
as It affects males While some authors du idc the disease into two 
txpes, namclx, pnmarx and secondary to an apparent chrome 
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inflammation, it is more logical to consider the former as merely the 
end stage of the latter. The cause of the inflammatory and atrophic 
process is, however, an enigma. Among others the following have 
at one time or another been considered as of etiologic importance: 
heredity, specific ferment, a form of syphilis or tuberculosis, a vide 
nose and external nares, osteomalacia or osteitis of the etlimoid 
inferior turbinate and other bones, cholesterol unbalance, avita- 
minosis, endocrine disorder, chronic infection caused by bacillus 
foetidus ozaenae, and chronic nonspecific rhinitis and sinusitis 
associated with atrophic changes in the mucosa. The latter seems 
to be the simplest and most plausible explanation for if patients are 
seen early and followed over a period of many years all degrees 
from ordinary chronic rhinitis to the final atrophic stage are noted 
and furthermore if they are treated while in the former state the 
disease may be aborted. The dividing line between reversible and 
irreversible mucosal changes depends upon the state of the arteries. 
When they are unobstructed the disease is that of ordinary chronic 
rhinitis but when their lumens become occluded there develops an 
ischemic atrophy of the mucosa with all the consequent permanent 
secondary changes or, in other words, atrophic rhinitis. Symytoms 
consist of an offensive odor from the nose which in women is worse 
during the menstrual period, of a thick crusted nasal discharge, of 
obstruction to breathing and of a dry nose and throat. Examina- 
tion discloses wide external nares, roomy nasal chambers, some 
mucopurulent secretion and a mucosa covered with yellowish green, 
brown or black crusts. 

Grossly, the mucous membrane is atrophic. In early cases the 
histologic changes do not differ from those in ordinary chronic 
rhinitis. The cilia are clumped and in patchy areas completely 
absent; columnar cells disappear, and there is focal metaplasia 
to a stratified squamous type of epithelium. The basement mem- 
brane is thinner than normal but the submucosal glands are es- 
sentially unchanged. Scattered throughout the tunica propria there 
is an increase in lymphoid cells and to a lesser degree in plasma cells 
and only a moderate increase in fibrous tissue. Newly formed 
vessels are still apparent. There is little perivascular increase of 
fibrous tissue and the arteries do not show fibrosis of their walls or 
occlusion of their lumens. In the advanced stage the epithelial 
changes, although still patchy, are nevertheless more pronounced 
so that there is more and more of the abnormal stratified squarnous 
cell type of epithelium and less and less of the normal pseudostratified 
columnar type. The basement membrane disappears. The tunica 
propria is massively and diffusely replaced with dense sclerotic 
acellular fibrous tissue Avhich, as it contracts, chokes off both the 
ducts of the sulDmucosal glands and the arterial suppty. Conse- 
qiientl}'^ the glands disappear and those that remain tend to become 
cystically dilated. In addition to the perivascular fibrosis, the media 
and intima of the arterial wall become thickened and fibrotic. 
This eventuates in an occlusion of the lumen and an iscliemia of the 
muco==a already referred to. The degenerative and fibrotic processes 
extend to the underljdng bones and nerves resulting m an absorp- 
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tion of the former and, uith dostruction of the htter, of complete 
anosmn to the patient 

In tlie earlj stage the disease is, of coui-bc, mdistingin‘'hable from 
ordinarj rlnnitis In the ad\ meed stage tlie ^\lde external nares, 
the bilateral nature, the room\ nasal ca\ itics, the peculiar odor, and 
the exteiisuc crusting are quite characteristic Confusion ^Mtll a 
foreign bodj, rhmolith or syphilis can licaxoidcd if it is remembeied 
that these diseases are as a rule unilateral In tarlj stages treatment 
ij, similar to tint m an\ chronic rhinitis and is frequenth quite 
satisfactory In the ad\aneed stages of the di«easo one cannot 
hope for a cure becau>'C tlie fibrotic and \ascuhr changes are ir- 
re\ersiblc Treatment, therefore, should 1)C symptomatic and di- 
rected towards keeping the nose clean and free of crusts 

Specific Inflammation — Tuberculosis — Tubeiculosis of tlie nose is 
not common despite the fact that tubercle bacilli arc often found m 
nasal cecretions and upon the mucosa Tbo disease usually attacks 
undernourished and anemic persons, starts m tlie first tuo decades 
of life, affects females three times as often as males, is frequently 
characterized by remissions and cxaccibation, and is slouly pro- 
gressise o^e^ a period of many years The causatise organism is 
the tubercle bacillus of lioth the liuman and bovine stiains Early 
symptoms consist of a n isal discharge Later there are crusting, fetoi 
and obstruction to breathing The site of predilection is the mucosa 
covermg the caitihginous portion of the nasal septum whence 
It spreads to the floor and tlic anterior pirt of tlic inferior turbinate 
The disease is usually bilateral Grossly, tiie initial lesions exist 
as tm\ discrete pink granules that extend pcnplicnlly and ulcerate 
centrally The surface is covered with a sticky accretion winch 
upon dry mg results in the formation of &cab» Sometimes tlio lesion 
exists as tumors that measure as much as 2 cm m diameter Tliose 


also break down and ulccritc both onto the surface and tliiougli the 
«eptum leaving an irregular perforation Healing bv fibrous tissue 
IS accompanied by contraction so tint in old, chrome cases the tip 
of the nose is often pulled down towards the upper lip 
Histologically, the charactensticslructure is the tubercle composed 
of epilbehcnd cells, Langhaus’ gamt cells, plasma cells and lympho- 
cytes Caseation necrosis* is not marked but mten^e secondary 
infection often masks the nature of the primary lesion The 
diagnosis depends upon isolation of tubercle bacilli and tlio histologic 
appearance of ti‘«sue removed surgically Treatment consists of 
dcbtruction of the involved area with cautery or complete excision 
The prognosis in earlv cases is fair but m advanced cases it must 
always be guarded Complications consist of an extension of the 
disease to the lower portions of the respiratory tract, to the face, 
to the eye by v\ay of the lacrimal duct and to the maxillary sinus’ 
Tuberculosis of the sinuses is less frequent than that of the nose 
The maxillary antrum is the most commonlv affected and the drsease 
gains entrance by direct extension from the nose, from the teeth 
or from the eye and by blood stream metastases from a distinct 
focus elsewhere m the body Symptoms, if any , are those of chronic 
Sinusitis Early m its course the mucosa is pale, boggy and often 
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inflammation, it is more logical to consider the former as merely the 
end stage of the latter. The cause of the inflammatory and atrophic 
process is, however, an enigma. Among others the following have 
at one time or another been considered as of etiologic importance: 
heredity, specific ferment, a form of syphilis or tuberculosis, a wide 
nose and external nares, osteomalacia or osteitis of the ethmoid 
inferior turbinate and other bones, cholesterol unbalance, avita- 
minosis, endocrine disorder, chronic infection caused by bacillus 
foetidus ozaenae, and chronic nonspecific rhinitis and sinusitis 
associated with atrophic changes in the mucosa. The latter seems 
to be the simplest and most plausil^le explanation for if patients are 
seen early and followed over a period of many years all degrees 
from ordinary chronic rliinitis to the final atrophic stage are noted 
and furthermore if the^'’ are treated while in the former state the 
disease may be aborted. The dividing line between reversible and 
irreversible mucosal changes depends upon the state of the arteries. 
When they are unobstructed the disease is that of ordinary chronic 
rhinitis but when their lumens become occluded there develops an 
ischemic atrophy of the mucosa with all the consequent permanent 
secondary changes or, in other words, atrophic rliinitis. Symptoms 
consist of an offensive odor from the nose which in women is worse 
during the menstrual period, of a thick crusted nasal discharge, of 
obstruction to breathing and of a dry nose and throat. Examina- 
tion discloses wide external nares, roomy nasal chambers, some 
mucopurulent secretion and a mucosa covered with yellowish green, 
brown or black crusts. 

Grossly, the mucous membrane is atrophic. In early cases the 
histologic changes do not differ from those in ordinary chronic 
rhinitis. The cilia are clumped and in patchy areas completely 
absent; columnar cells disappear, and there is focal metaplasia 
to a stratified squamous type of epithelium. The basement mem- 
brane is thinner than normal but the submucosal glands are es- 
sentially unchanged. Scattered throughout the tunica propria there 
is an increase in lymphoid cells and to a lesser degree in plasma cells 
and only a moderate increase in fibrous tissue. Newly formed 
vessels are still apparent. There is little perivascular increase of 
fibrous tissue and the arteries do not show fibrosis of their 
occlusion of their lumens. In the advanced stage the epithelial 
changes, although still patchy, are nevertheless more pronounced 
so that there is more and more of the abnormal stratified squamous 
cell type of epithelium and less and less of the normal pseudostratified 
columnar type. The basement membrane disappears. The tunica 
propria is massively and diffusely replaced with dense sclerotic 
acellular fibrous tissue which, as it contracts, chokes off both the 
ducts of the submucosal glands and the arterial supply. Conse- 
quently the glands disappear and those that remain tend to becorne 
cystically dilated. In addition to the perivascular fibrosis, the media 
and intima of the arterial wall become thickened and fibrotic. 
This eventuates in an occlusion of the lumen and an ischemia of the 
mucosa already referred to. The degenerative and fibrotic processes 
extend to the underlying bones and nerves resulting m an absorp- 
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lion of the former mid, with destruction of the latter, of complete 
anosmia to the patient 

In the carlj ‘stage tlic di‘soa‘=c is, of course, iiuhstinguish ible from 
ordmatN rhinitis In the athanced stage the mde external narcs, 
the bilateral nature, the roomi nasal caMtics, tlic peculiar odor, and 
the extensne crusting arc quite characteristic Confusion nith a 
Wign bod\ , rhinolith or s\ philis can be ax oided if it is remembered 
that these diseases are as a rule unilateral In exrl) stages treatment 
li similar to that m anj chronic rhinitis and is frequently quite 
satisfactory In tlie adxanced stages of the dscase one cannot 
hope for a cure because the fibrotic and x I'^ciilar changes are ir- 
reversible Ireaimcnt, thcrcfoie, should be symptomatic and di- 
rected towards keeping the no'^c clean and free of crusts* 

Specific Inflanunation — Tuberculosis — Tuberculosis of the iiosc is 
not common despite the fact that tubercle bacilli are often found in 
nasal secretions and upon the mucosa The disscase usually attacks 
undernourished and anemic persons, starts m the first t"o decades 
of life, affect's females three times is often ns males, is frcnucntly 
characterized by rcmis'^ions and exacerbation, and is sloxxly pro- 
gres^ixe oxer a period of manx years The cai^atixe organism is 
the tubercle bacillus of both the human and boxinc strains Early 
sym-ploms consist of a na«!al di'-cliarge Later tlicro arc crusting, fetor 
and obstruction to breathing The site of predilection is the mucosa 
coxering the cartilaginous portion of the nasal scptuni xvliencc 
it spreads to the floor aud the anterior part of tlic inferior turbinate 
Tlie disease is usually bilateral Grossly, tlie initial lesions exist 
as tiny discrete pink giamiks that extend pcnphorally and ulcerate 
centrally The surface is coxered uilh a stickx secretion which 
upon drying lesults m the form ilion of &cibs Sometimes the lesion 
exists as tumors that measure as much as 2 cm in diameter 1 hose 


also breik down and ulcerate both onto the surfarc and through the 
septum leaxing an irregular perforation Healing by fibrous ti&sue 
IS accompanied by contraction so that in old, clironic cases the tip 
of the nose is often pulled down towards the upper hp 
Ihilologicdly, the chaTactcnslic structure is the tubercle composed 
of epithelioid ceU», Langhans’ giant cells, plasma cells and lympho- 
cytes Casiation necrosis is not marked but intense secondary 
infection often masks the nature of the primary lesion The 
diagnosis depends upon isolation of tubercle bacilli and the histologic 
appearance of tissue remoxed surgically Treatment consists of 
destruction of the mxolxed area with cautery or complete excision 
The progno'Ms in early cases is fair but in advanced cases it must 
always be guarded Comphcationx consist of an extension of the 
disease to the lower portions of the respiratory tract, to the face 
to the eye by way of the lacnmal duct and to the maxillary smiis* 
Tuiitrculoiis of the sinuses is less frequent than that of the nose 
The maxillary antrum is the most commonh iffectcd and the disease 
gams entnnee by direct extension from the nose, from the teeth 
or from the eyt and by blood stream metastases from a distinct 
focu^s dsevv here m the body Symptoms, if any , are those of chronic 
sinusitis barly m its course the mucosa is pale, boggy and often 
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polypoid but later it becomes caseous, ulcerates and sloughs, 
filling the sinus cavity with pus and necrotic tissue. With progress 
of the disease the underlying bones become affected and fistulous 
tracts are formed between the sinuses and adjacent structures. 
The histologic structure is similar to that found in the nose and 
elsewhere (Fig. 93). As in the nasal cavit}'’ the diagnosis is made by 
isolating tubercle bacilli and by biopsy. Treatment, consisting of 
radical resection, can only be carried out on earl}^ lesions. Usually, 
however, the local disease is too far advanced to permit such a 
measure. The 'prognosis is poor not only because the infection in 



Fig 93 — Tuberculous sinusitis The tunica propria contains several tubercles com- 
posed solely of epithelioid cells There are no giant cells, x 100 


the sinus cannot be eradicated but because there is often an as- 


sociated, advanced, pulmonary tuberculosis. 

Sarcoid. — Boeck’s sarcoid of the nose is not a common disease. 
It may occur as part of a more severe sj^stemic involvement or it 
may be the only active focus in the body. An annoying nasal dis- 
charge is the most constant symptom. The lesions usually occur 
on the turbinates or on the septum as small tubercles that graduall}" 
coalesce to form pearly white granular masses. Progressive atrophy 
and crusting of the turbinates has been noted and perforation of 
the septum has been described. The histologic changes are similar 
to those already described in the skin. The most satisfactoiy 


treatment is surgical excision. Recurrences are frequent. 

Syphilis. — As in the skin syphilis of the nose may be divided into 
primary, secondary and tertiary varieties. 

Primary syphilis of the nasal cavity is rare and is alwa 3 ^s of the 
acquired tjqie. The mode of infection is contact with contaminated 
articles aided perhaps by picking at the nose with the finger. A 
chancre usually appears in the vestibule or in the anterior part ot 
the sentum in from tluee to four weeks after inoculation, it is 
a raised hard sore with a deeply ulcerated surface from which 
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oozes a sliglit disclurge Healing is spontaneous m from six to 
ten ^\ecks leaMng little or no scarring 
Secondary syphilis of the no^e is rarclj acqimed but is frcquentlj 
congenital Although s^mptom& arc often present at birth the} 
ma} not be manifc'^t until three or foui months later Charac- 
teristicall}, the} consist of a nasal catarrli commonl} called snuffles 
The no^e is filled \nth first a thm incl then a thick }eUow secretion 
that soon dries ind forms crusts E\ternall}, ridiating from the 
alae nasi, there are deep moist fissures and ulcers, and clsenlierc 
o\er the bod} there are other manifest itioiis of secondar^ s}philis 
Tertiary syphilis of the nose occurs both in tlie acquired and 
hereditar} form In each the disease becomes manifest soon iftei 
the secondar} st ige or at an\ time thereafter The characteristic 
lesion IS the gumma and it ma} affect the septum, inferior turbinate, 
floor, \estibule or the dac nasi Theic arc no earl} symptoms but 
later there aie nasal obstruction, pain, discharge, crusting and 
anosmia \s ebtu here the gumma \ arics m mzc, is clastic and soon 
breaks dowm md ulcerates The nicer is irregular m outline, the 
margins are thick indunted and o\erhanging, and the cxca\ation 
penetrates to the underl}ing bone and cartilage Soon e\en the 
latter are imobcd and destro}ed, resulting in the sequestration of 
osseous and cartilaginous tissue and c\cntuating m perforations of 
the septum, hard palate and maxillar} , sphenoid and ethmoid bones 
Healing is b} fibrous tissue formation WJicn tlie septum is de- 
stro}ed contraction of scar tis>sue produces retraction of the root of 
the no'C and the characteristic “saddle” dcformit} 

Tlie histopathologic changes m primar}, second \r} and tertiar} 
s}phili& of the no«e arc identical to those in tlic skin and since tliese 
were considerea in detail m Chapter I the\ need not bo rc-de^-enbed 
here The diagnosis is groatl} facilitated b} finding stigmata of 
the <ll^ease m other organs and tissues A positnc blood Wasser- 
mann is alna}s of %alue In fungating lesions, hone\cr, the, simi- 
lant} to malignant tumon> i'« often striking and a differentiation 
can be made a\ith certaint} onl} b} resorting to biops} Treatment 
consists of local hygienic measures and antl-s^ philitic therap} 
The prognosis in other than the primar} stage mu&c be guarded for 
infants nith «tcondar} congenital s}philis are often ncak and die 
from ininition, and patients nith tertiar} lesions de\elop se\ere 
nisal deformities or the> maj die from meningitis 
Glanders — Glanders is an infectious disease of the nasal cavit} 
of animils, particular!} horses, that is sometimes transmitted to 
grooms, farmers and others avlio are associated AMth these quad- 
rupeds Bacillus mallei is the causative organism It is a slender, 
somewhat beaded, non-motilc, gram negative rod that is found in 
nasal secretions and discliarges from infected animals and man 
It gams entrance to the no^e bv inhalation or b} digital transfer of 
mfected material The incubation period is three to six da}s but 
the organism mi} remain dormant for man} months before it pro- 
duces the disease Initnl symptoms consist of fever, malaise, pains 
m the hmbs and prostration and are soon follovsed b} a profuse, 
}e\\owasb brown or sanguineous, fetid nasal discliarge 
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The lesions appear in the nasal mucosa as small nodules that 
rapidlj'- liquefy, discharge onto the surface, and produce irregular 
ulcers mth grey bases and undermined edges. The disease spreads 
by contiguity to the adjacent mucosa and underlying bone and by 
lymphatic vessels to the draining lymph nodes. IJltimately, in the 
more chronic cases, there is complete destruction of the nasal septum, 
turbinates, sinuses, soft pallate and even the laryngeal cartilages. 
Histologically, the lesion is a specific granuloma the structure of which 
varies somewhat according to the age of the disease. Initially 
there is a central focus of complete necrosis composed entirely 
of detritus and nuclear fragments (Fig. 94). Disposed about the 



Fig 94. — Glanders. In the upper right hand corner, there are nuclear fragments 
and neutrophils At the periphery, there are neutrophils, epithelioid cells, plasma 
cells and fibiin threads, x 200, 


periphery there are neutrophils, fewer b^mphocytes and fibrin 
threads, and between these collections there is a stroma of loose 
connective tissue, capillaries, neutrophils, lymphocytes, plasma 
cells and extravasated erythroej'^tes. Gradually, epithelioid cells 
are added either between the necrotic and neutrophilic zones or be- 
yond the latter; giant cells of the Langhans’ or foreign body tj'^pe 
may be seen here and there; endothelial cells lining the vessels be- 
come hyperplastic, and fibrosis becomes apparent. 

The diagnosis of glanders is suspected when an abruptly appear- 
ing nasal lesion is preceded bj^ generalized toxic S 3 ^mptoms in a 
person who has had contact with horses. It is confirmed by cutane- 
ous sensitivit}^ tests, agglutination, precipitin or compliment fixation 
reactions performed on the patients serum, or by isolating the 
bacillus mallei. The latter can be best accomplished bj'’ inoculating 
the peritoneal cavity of a male guinea pig vith discharges froin a 
lesion. If organisms are present the animal will develop an in- 
flammation of the spermatic cord and tunica vaginales in from 
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twetitj-four to fortj-eight hours lud cuUxires of this on a potato 
i\iU jield a gtoath of bacillus ni'illei Treatment is uiisatisfactorj 
and consists chief!} of local s\ mptomatic thcrapj A \acciue Ins 
been tried but is of question ihlc ^alue The prognosis is gia\e for 
most patients die in from one axcek to four months although in 
chronic cases the disease ma^ last as long as fifteen jears 
Leprosy — Lepros} of the nasal caiitj is common among lepcis 
for it IS said (n itliout definite proof) that this is the route of in\ asion 
of the bacilh The disease is insidious and frequentl} symptoms 
do not deielop for ten }ears or more after exposure Earl} there 
maj be a. nasal discliargc and epistaxis ivhereas in cases uhore the 
disease is ad\ anced there arc a iias d \ oicc, hoarseness and d} spnea 
Pathologically, the lesions arc essential!} the same as the> are in t\ie 
skin except that the nodular form is the rule and the maculo- 
ancsthetic tape the exception Sometinios the tuo xarietics are 
combined The thsease starts in the septum and the tvirbmates is 
a diffuse rcddi'^h thickening of the mucosa Later, tlic lesions be- 
come pale inemic and nodular The^e coalesce, break, down, ulcer- 
ate, discharge muco-purulcnt material and become crusted The 
septum and turbinates arc destro}ccl and uitli the formation of 
cicatncnl adhesions the apex of the nose ma} be retracted The 
disease spreads to the posterior narcs, palate, oril fauces, tonsils, 
plurjnx, hriTix, tongue and gums cxcr}uhpre producing nodular, 
ulcerating, cic Uncial, deforming lesions In the skin of the face 
it forms heal} furroued mfiUntions oxer tlic orbits, nose, lips and 
chin uhich nsult m wliat his. aptlj boon called a lion-like facies 
The histologic changes are identical nith those in the skin The 
disease ma} be confused uith tuberculosis and b}phihs The 
diagnosis is made bs finding stigmata of the disease clscv.here, h} 
demonstrating the bacilh of Icprosx m nasal discharges and b} 
biops} Treatment is non-specific and is directed towards keeping 
the na'sal caxit} free of dischirges and crusts The course is pro- 
tracted and the ultiinate prognosis is poor 
Scleroma — This di<?ease was first con&idired as a “granulation 
sarcoma,’’ was later called rhinoscleroma, and more recentl} it has 
been named simpl} scleroma It is a shghtK infectious, chronic 
granulomatous disorder that usuallj originates m the nasal ca\it}, 
whence it spreads to the upper hp, cheeks, antrum, lacrimal ducts, 
phar}nx, eustachian tubes, gums, pallatc, tonsils, larynx, trachea 
and e\cn bronchi At one time it was thought that the disease was 
limited to central ind southeastern Europe, but now it is known that 
no part of the world is immune Over 100 cases have been reported 
from Canada and the United States It is a disease of the lower 
stratum of life, first becomes manifest between sixteen and thirt}- 
fiic }ears of age, and attacks three women to ever} two men Tlie 
caxmlne organism is, (onsidcred bj some to be the hnciUus rhino- 
sckromatis or the v on Frisch bacillus — a gram negativ e, encapsulated 
rod that IS readily cultured from the lesions of all cases, of sclerom i 
isince this organism is also found m nasal secretions from healthv 
persons, some authors do not consider it aa tlic etiological agent and 
Prefer to incriminate i virus which as yct has not been isolated 
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The lesions appear in the nasal mucosa as small nodules that 
rapidly liquefy, discharge onto the surface, and produce irregular 
ulcers udth grey bases and undermined edges. The disease spreads 
by contiguity to the adjacent mucosa and underlying bone and by 
lymphatic vessels to the draining lymph nodes. Ultimately, in the 
more chronic cases, there is complete destruction of the nasal septum, 
turbinates, sinuses, soft pallate and even the laryngeal cartilages. 
Histologically, the lesion is a specific granuloma the structure of which 
varies somewhat according to the age of the disease. Initially 
there is a central focus of complete necrosis composed entirely 
of detritus and nuclear fragments (Fig. 94). Disposed about the 



Fig 94. — Glanders. In the upper right hand corner, there are nuclear fragments 
and neutrophils At the periphery, there are neutrophils, epithelioid cells, plasma 
cells and fibiin threads, x 200. 


periphery there are neutrophils, fewer lymphocytes and fibrin 
threads, and between these collections there is a stroma of loose 
connective tissue, capillaries, neutrophils, lymphocytes, plasma 
cells and extravasated erythrocytes. Gradually, epithelioid cells 
are added either between the necrotic and neutrophilic zones or be- 
yond the latter; giant cells of the Langhans’ or foreign body type 
may be seen here and there; endothelial cells lining the vessels be- 
come hj^perplastic, and fibrosis becomes apparent. 

The diagnosis of glanders is suspected when an abruptly appear- 
ing nasal lesion is preceded by generalized toxic symptoms in a 
person who has had contact with horses. It is confirmed b}'’ cutane- 
ous sensitivity tests, agglutination, precipitin or compliment fixation 
reactions performed on the patients serum, or b}" isolating the 
bacillus mallei. The latter can be best accomplished b^^ inoculating 
the peritoneal cavity of a male guinea pig with discharges frorn a 
lesion. If organism^s are present the animal Avill develop an in- 
flammation of the spermatic cord and tunica vaginales in from 
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or \'ieuQhted 'ind light staining, nncl their nuclei aio small, round, 
o\al, e\cnl\ stained and cciitrdl> oi ccccntncallj placed They 
contain the bacillus rhmo'jeleromatis and arc quite characteristic 
although the} irc not neccssanU pathognomonic As the Ic'ion 
bocomes ohlcr, neutrophils and Mikuhcz cells are replaced b} 
plasma cells and Ru-=<eirs bodies (Fig 9l») The origin ol the latter 
IS still m di'-putc but it is probable tint tliej arise frorn plasma cells 
Thc> are round or o\al, at first ill-dofiiicd and then slnrp, intcnsel} 
eosinophilic masses that me isure from 10 to 40 micions in diametei 
The joungcr bodies ]^a^c nuclei that aic similar to those of plasma 
cells but as thej become older the nuclei become pjcuotic, irregular, 
broken up and finalh thc\ disappear Witli increasing age con- 
nects e tissue becomes more and more abunduit and fibrous and 
all inflammatorN cells become less and less conspicuous 

A correct diagnosis can be cslablisbed onl> b> culturing the 
causatuc organism and b^ remoMiig a piece of tissue for histologic 
stud' Of importance microscopical^ arc Mikulicz cells and 
RussoU’s bodies Treninicni is unsalisCactors AUbough most 
medicines ba\c been tried there is none that is of permanent \alue 
The best results lia\c been obtained b\ surgical excision, electro- 
coagulation or irradiation The ultmitc pro 0 no 8 is is poor for the 
disease IS slowh but stcadil} progrcssiic us\nll\ o\cr i period of 
sscicral dccadis Death results from mtercurrent infection or 
aspluxu 

Rhmospondiosis — Tins is a fungus infection caused b\ rhino- 
sporidiMm scchcn that ordinanh affects the no'C but has also been 
described as a primarj lesion of the pUarj nx> m uh, couiuncti\ a and 
bkm It IS found m all parts of the uorld, usualh starts before the 
ARC of thirtj aear-i and affects 3 in lies to c\cr> female The bource 
of infection is not knou n but it is thouglit bj ‘‘Ome that the organism 
Is nater borne Although the di'cas-c has been dcbcnbed in horses 
and cons it has neier licon transmitted to experimental animals 
In man symptoms are of a, fen necks to manj }cais durition and 
Consist of a thin or mucoid dis( barge, cpist txis md obstruction 

The characteristic gross lesion is a pol}p It is usualh unilateral 
and single but it maj be bilateral and multiple Its point of origin 
iS) most frcquentl} the anterior part of the nasal septum or the floor 
altlioiigh it maj iNo arise from the middle and inferior turbinates 
and the fcupenor, middle or inferior mcitus Ihc gronth is podun- 
cuhtod or sessile, distinctl} papillomatous, pmk or deep red, speckled 
nitli minute grej granules, soft and blec<ls frech upon the slightest 
trauma Histologically, the poIjT) is (oiercd nith a hyperplastic 
layer of stratified squamous epithelium The stroma of fibrous 
connective tissue is dense centrally md loose and my'xoinatoui 
penpherally It contains numerous engorged thin u ailed capillaries, 
uen''e nodular infiltrations with plasma cells and lymphocytes, 
d^^^mbers of neutrophils and eosinophils, occisional giant 
^ 1 ) hx hemorrhage, blooil pigment and most important of 
111 the rlimospondia sceben These are found within the stroma, 
intraepithehally and mtcimmgled with the mucus that covers flic 
poJyp and filh the crypt-^ between the papillae Most if not all of 
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Symptoms are insidious. Early they consist of a foul nasal discharge 
and crusting of the mucosa, whereas later there are blockage of the 
airway, epistaxis and distortion of the nasal aperture. When the 
lesion has involved other organs there may also be hoarseness, a 
brassy cough, dyspnea, deafness, tinnitis and sinus headache. 

Pathologically, the lesion may be diffuse and infiltrating or nodular 
in type. Initially, the former produces a thin dry mucosa that is 
covered with j^ellow crusts. Later it results in a thickened, hard, 
contracting, cartilaginous-like mass that penetrates deeply and 
eventuates in much distortion of the nasal cavity. The nodular 
variety originates as circumscribed, red to violet, edematous nodules 
that measure 2 to 3 mm. in diameter. Gradually they enlarge and 
coalesce resulting in tumefactions of varying sizes. As they grow 
older they too become distorted, their appearance changes first to 
light yellow and then to grey, and they become firm and sclerotic. 



Fig 95 Fig 9G. 

Fig 95. — Scleroma showing numerous Mikulicz cells, x 400 
Fig 96. — Scleroma disclosing numerous Russell’s bodies x 400. 


The histologic picture differs somewLat according to the age of the 
lesion. The epithelium may be intact or superficially ulcerated. 
It is usually of the stratified squamous cell type and may be thin 
and atrophic or greatly hyperplastic. The latter reveals little or 
no keratin and shows prominent prickle cells, inter-cellular bridges, 
and rete cones. Specific lesions are found in the tunica propria. 
The cellular infiltration is either diffuse and unrestrained or it is 
focal and surrounded b}'' a cap.sule of compressed fibrous tissue. 
In early cases the stroma is scanty, vascular and composed of 
loose connective tissue. Dispersed uniformly throughout the ti.ssue 
there are numerous neutrophils, fewer eosinophils and a varying 
number of Mikulicz cells (Fig. 95). These are large, round, oval or 
nolygonal foam cells that measure from 100 to 200 microns in di- 
ameter Their outlines are sharp; their cytoplasm is reticulated 
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that are considered m tlie chapter on bone, from dental structures 
a c^st, an odontomi and an adamantinoma, and from Ijmphoul 
tissue a I3 mphosarcoma In addition to the aforementioned 
neoplasms the no'.e and ‘;mu«os are sometimes the seat of a metasta- 
tic cancer ClmicaU> the onlj three tumors that arc frequent 
enough to justifj a more detailed description are poljp, ossifjmg 
fibroma and c ircinoma 

Polyp — Mo^jt polj ps of the nose ami paranasal sinuses are not 
true neoplasms and the onl\ justification for including them under 
tumors IS that thej produce tumor-hke formations They haae 
been considered to ari<;e as a result of (1) a Umphatic cascular 
disease similar to that in elephantiasis, (2) a constitutional or hcrcdi- 
tar\ di^-turhance and (3) an mflammatorj proccs«i in the form of a 
diffuse non-specific infection, suppuration of the sinuses or an 



Fig — Nasal poljTi showing an irrcgularl> cong<.!>lcd external surface and a myxo 

matous cut surface 


allergic disorder The latter is doubtlessly the greatest single cause 
of poU ps accounting for at least two-thirds of all cases The offend- 

ing allergens are protean, and include not onl\ dust, hair, feathers 
and pollens but also bactena Polj ps are usually found betn een the 
ages of twenty and thirty years, affect men mon frequentU than 
women, are unilateral or bilateral and are usualh multiple Symp- 
tom% consist of slowly progrc«?M\c nasal obstruction, nasal aoice, 
persistant and “ometimes copious watery di'^charge and headache 
In the no^e polyps usually arise from the mucoba around the 
miadle meatus or from that m the ethmoidal region The most 
commonly imohed sinuses arc the maxillary and the ethmoid 
1 on-ps originating m the former !ia\e i tendency to protrude through 
tiie Obtium mto the nasal ca\ity and e\en into the nasopharvmx 
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the stages of the developmental cycle through which the fungus 
passes can be found in a single specimen (Fig. 97). Initially the 
organism is round or oval, measures about 6 microns in diameter, 
and reveals a sharp chitinous membrane, a vacuolated cytoplasm 
and a vesicular nucleus. When a size of 60 microns is attained 
mitotic division of the nucleus commences. This continues until 
there are about 4000 nuclei at which time the cytoplasm also divides. 
Two subsequent divisions bring the total number of spores to 1600. 
These mature upon reaching a size of 6 microns and, with rupture of 
the wall of the sporangium, they are liberated to repeat the cycle. 



Fig 97. — Rhmospondiosis illustrating the rhinosporidium in various stages of develop- 
ment X 400 

Rhinosporidiosis should be suspected whenever a patient presents 
himself with a unilateral nasal polyp that bleeds readily upon 
manipulation. The diagnosis is confirmed by finding the causative 
organism in nasal discharges and in histologic sections of removed 
tissue. Treatment consists of excision of the polyp and the surround- 
ing mucosa either surgically or by electric cautery. Reeurrences 
are common. 

Tumors. — Some tumefactions in the nose and paranasal sinuses 
are common whereas others are infrequent enough to be considered 
as curiosities. Almost all of the normally present tissues have been 
known to produce an innocent or a malignant tumor. Thus from 
the epithelium there develops a papilloma, Bowen’s disease and a 
carcinoma; from submucosal glands a cj^st, an adenoma ("mixed 
tumor) and an adenocarcinoma; from connective tissue a polyp, a 
fibroma, an ossifjnng fibroma, a fibrosarcoma, a myxoma and a 
m^Tcosarcoma ; from fat tissue a lipoma; from blood vessels an 
angioma and an angiosarcoma; from b^mph vessels a lymphangioma; 
from nervous elements a neurofibroma and a melanoblastoma; 
from cartilage a chondroma; from osseous tissues many of the tumors 
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numerous as to suggest an angioma or the} ma} be in complete 
abevatiee (Fig 101) The same is true of submucosal glands In 
some pohps tlicj are increased m number uul si/c uhcrens in others 
there arc none present ^omotime*> the ducts become obstructed, 
mucus accumulates m the lumen, and the ghnds become c}sticall\ 
dilated Usualh, there is some degree of inflimmatorv cell in- 
filtration but occasional! j , it is so marked as to overshadow all other 
structures In allergic conditions co'-niophiN predominate whereas 
m polvps of non-allergic ongin plasma cells, Ivmphocv tes, ncu- 
trophiU and mononuclear phagocvtcs are more conspicuous 

\ diagnosis of nasal pohps i'^ easj if, when nece’'''ar\, one takes 
the trouble to anesthetize the mucosa with cocaine and to examine 
the no-'C thoroughh Of importance from a differential standpoint 
are dev lation of the septum, deformed turbm itc'', m ilignant tumors 


Fig 101 — ’Sasal poljp sho^Miig atrophy of the epithelium and numerous %a.'3euUr 
spacer in the undtrljmg tisaue, impnrtinj, an angiomatom appearance k 50 



and a meninogcele Fewer mistakes will be made if, contrarj to 
custom, all polvps that are removed surgicallv arc subjected to 
histological examination Treatment is twofold (1) remove the 
tumor and (2) attend to the undcrljmg or causative condition 
The latter is of particular importance in allergic tlisorders Tlie 
prognosis must alwavs be guarded for recurrences arc common 
Ossifying Fitroma — i\s the name implies this tumor is primarily 
a fibroma containing osseous tissue Some of the synonyms nvc 
osseous fibroma, fibro-osteoid osteoma, central osteoma nsteofi- 
broma sclerosing fibioma, hviwrtrophic localized osteitis, ’localized 
osteodvstrophic fibroma, and localized osteitis fibrosa The neo 
plasm ordinaril} occurs in the maxilla and the mandible is isualk 

tir 
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When small or few in number the tumors may be seen to lie free in 
the nasal cavity, but when they are large or multiple they block 
and distend the entire cavity. They may even cause separation 
of the nasal bones eventuating in an external deformity. Polyps 
vary in size from a few millimeters to 12 cm. or more (Fig. 98). 
The pedicle of the former is usually broad whereas that of the latter 
is narrow. The growths are dark red, pink or grey. They are soft, 
freely movable and do not bleed readily upon manipulation — a 
feature which helps to distinguish ordinary benign polyps from 
malignant tumors and from tumor-like formations caused by 
rhinosporidium seeberi. The external surface is frequently ulcerated 



Fig 99 Fig. 100. 


Fig 99 — Nasal polyp The epithelium is greatly hyperplastic and stratified squamous. 

The underlying tissue is dense, fibrous and acellular, x 50 
Fig 100 — Nasal polyp. The epithelium is hyperplastic, pseudo-strati fied ciliated 
columnar and the underlying tissue is myxomatous and infiltrated with inflammatory 
cells. It contains engorged capillaries and numerous hyperplastic glands x 50 

and covered with a purulent exudate. Cut surfaces vary from 
solid grey, pink or hemorrhagic to mjocomatous or frankly cystic. 
Microscopically, the epithelium is intact or superficially ulcerated. 
It is of a normal or a hj^perplastic pseudostratified ciliated columnar 
t 3 '^pe or it is greatlj'' thickened and of a stratified squamous variet 3 ^ 
The basement membrane ma 3 ’^ or may not be prominent. The 
stroma is composed of dense, acellular, hyalinized fibrous tissue or 
loose, edematous and myxomatous connective tissue (Figs. 99 and 
100). Edema ma 3 ’' at times be severe enough to completely destroy 
the latter and thereby to form false C 3 ^sts. Vascular spaces in the 
form of thin walled capillaries or large cavernous sinuses may be so 
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SMtiptoms nre similar in careinomi of a paranasal sinus ■\\hcn the 
tumor lias broken into tbc nasil Since tJie maxillary sinus 

!«: most freqiientlj ln^ol\e(l additional SMnptoms ma^ consist of 
obstruction of the lacrimal duct, Ioo<5enmg of the upper teeth and 
bulging of tlie cheek and orbit In the no'se tlie tumor is located 
on the «eptum or high on the lateral wall, whereas in the sinuse‘5 the 
point of origin j*? difficult to dciermine because usualh b 3 the time 
a diagnosis is made the entire ca\if\ is in\oI\cd 
Grossly, the lesions tend to Iks pohpoid Thej aic moderateh 
firm, bleed ca«:il\ upon manipulation and are as a rule supcrficialh 
ulcerated and infected Histologically, tlic\ ma} be divided into 
three tvpes, (1) adenocarcinoma, (2) squamous cell carcinoma and 
(3) anaplastic carcinoma Adinocarciiioma is uncommon and of a 
low grade mahgnancj It arises from submuco'.al glands It is 
probable tint most tumors of this \ irict 3 are not true adenocar- 
cinoma, but arc in rcalitv adenomvs with malignant potentialities 


Fig 103 — Squamous cell carcinom'i of the tiobC f=honjng two of poljhcdral 

ncopI'U'tic celLi m one of which there is an epithelial pearl x 200 



The} are similar to one of the t}pcs of benign adenoma found m the 
trachea and bronchi In ^stratified squamous cell carcinoma the 
surface epithelium maj be intact or ulcerated If sections are made 
at the correct level nests and cords of irregular epithelial cells are 
^en to stream from the basal laver into the unclerljing stroma 
Tlio colls varv m shape and size Most are large, sharplj defined 
and have an abundant amount of pale or eosinophilic tjtoplasm 
(i<ig 103) TIio nuclei arc large, round, oval or irregular Thev 
arc hvperchromatic or vesicular, frequentlv disclose nucleoli and arc 
often in a state of mitosis Pearl formation maj be marked or 
scantv The supporting stroma vanes m amount, but is usualh 
hbrous and is ilmost alwavs infiltrated with plasma cells, hmnho- 
mononuclear phagocjtes OccaxiouaUv 
tlie latter are distended wiffi fipoid material and when numerous 
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bulging of the cheek, the palate or the alveolar ridge. The teeth 
of the affected jaw ma}^ be health}- or carious and frequently a tooth 
may have been extracted because of a vague toothache. 

Grossly, the tumor is gre}'^ with often a yellowish tinge, is not 
encapsulated, is firm and cuts with the resistance of a gi’een pear. 
Histologically, the lesion exhibits interlacing bundles of loose or 
dense fibrous tissue (Fig. 102). The c 3 '^toplasm is abundant, 
eosinopliilic and often fibrillated at the periphery of the cell. The 
nuclei are attenuated and spindle shaped or they are short, plump 
and evenly but deeply stained. Scattered throughout there are 
varying numbers of thin small spicules of eosinophilic osteoid tissue. 
Frequentl}'- the center is calcified and usually the periphery is sur- 
rounded b}'^ a single or double row of plump osteoblasts. Giant 
cells of the foreign body tj^pe are sparse ; capillaries may be numerous 
or scanty; eiythroc 3 ’’tic extravasation is sometimes abundant, and 
deposits of hemosiderin may or may not be present. 



Fig. 102 — Ossifying fibroma of the maxillary sinus There are intertwining bundles 
of fibroblasts and two spicules of bone suri ounded by osteoblasts x 200 

This tumor should be suspected when a young patient, and 
particularly a girl, gives a history of a slowly progressing deformity 
of a cheek, hard palate or alveolar ridge. Roentgenograms will 
show a smooth non-infiltrating opacity the density of wliich will 
depend upon the amount of calcification. Treatment is surgical 
removal. Recurrences occur in less than 15 per cent of cases. 

Carcinoma. — Carcinoma of the nose and paranasal sinuses is a 
most distressing disease not only because of its proximity to the e 3 ''e 
and brain but also because of its inaccessibility. It affects males 
twice as frequently as it does females and is usually found after the 
age of forty years. In cancer of the nose, symptoms consist of a 
r5;ent nasal obstruction, increased discharge, bloody purulpt dis- 
charge, bleeding following the slightest trauma or manipulation and 
dull persistent pain that is worse at night or upon lying down. 
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\ diagnosis of c'lrcmoma should be suspected when a patient 
presents tiie sign'^ and <?\mptonis listed al)o\e 13on\ erosions seen 
rocntgenograpliicalU aie quite suggostuc The diagno'^is must al- 
ii ajs be confirmed histologicalh Treatment consists of combina- 
tions of electrocoagulation, surgicil excision and irradiition The 
prognosis is someiihat better in tlie more mapH<^tic growths for 
tiiesc arc more radiosensiti\e and it is ficqucntlj’ impossible to 
romoie all the tumor ‘JUigicalK The tumor spreads bj local ex- 
tension and b} metastasis to the regional l^mpii nodes and rarelj 
to distant organs 

Mechanical Disturbances — Mechanical disturb luces of the nose 
and smu-'cs are the concern of the rliinologist and arc of little 
interest to the surgical pithologist Tlie> will, therefore, not be 
considered in detail 

Trauma — Trauma to the nose and sinuses i-- usuall} direct and 
frequenth results in compound fractures In the nose the site of 
the injurj is more often confined to the cartilage or to the junction of 
the cartilage with bone Theie arc immediate hemorrhage, marked 
swelling and a deformity that depends upon the extent of mjurj 
Fractures of sinuses arc perhaps less common The maxillary sinus 
Is iniolicd more frequentlj than the frontal or ethmoidal cells 
In the former there maj bo a deformitj of the clicek and upper jaw 
and mjurj to the teeth, whereas the latter ma> bo accompanied 
bj rhmorrhea or meningitis In each the most common complica- 
tion, howcier, is sinusitis Treatment depends entireh upon the 
extent of the injury If the deformitj is minimal it should be left 
alone, otherwise an attempt should be made to replace tlie fractured 
segments 

Hemorrhage — Hemorrhage from the no^c is known as epistaxis 
It IS a S3 mptom and not a (lisea«:e In 90 per cent of ca«es its point 
of origin Is the xa'seubr area in the anterior portion of the carti- 
laginous <!eptum Its causes are protean Bnefl3 tht3 ma} be 
duided into general conditions such as- h3pertension or blood 
d3scrasias and local disturbances The latter ma} be grouped into 
(1) hereditarx as hercditar> hemorrhagic telangiectasia, (2) in- 
fections as S3philis, tuberculosis or anx mflammator} process at- 
tended bx ukeration, (3) neoplasms particuhrl} ulcerating car- 
cinoma and less often po^ps and (4) mechanical disturbances such 
as trauma or foreign bodie<« It should also be pointed out, hoxx ex er, 
that no-e bleeds, without apparent cause, are not infrequent in 
children up to the age of pubertj at xxluch time the} tend to disap- 
pear spontancouslx 

Foreign Bodies — Foreign bodies of the nose usuallx enter b} the 
nares or tlirougli the lateral wall although sometimes the3 are 
formed within the nasal caxitx Extraneous foreign bodies are 
found more fiequenti} m children than m idiilts, and consist of 
xirtuallx an3 material that the child can insert into the nose Some 
of the more common objects lie buttons, coins, pins, xegetables, 
sticks, pencils and screws Similar objects nia3 be found in the nose 
01 a mentallx deficient adult, although ordniaril} foreign bodies 
m the nasal caxitx of in adult comprise missiles from firearms and 
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they impart a xanthoma-like appearance to the stroma Ana- 
plastic carcinomas vary considerably morphologically In general 
they are of two varieties — round or spindle and they therefore re- 
semble sarcomas (Figs. 104 and 105). In fact man}^ cases described 
in the literature as examples of the latter are doubtlessly ana- 
plastic carcinoma. As in squamous cell carcinoma if sections are 
obtained at the correct level, neoplastic cells are seen to arise in the 
deep portion of the covering epithelium. They infiltrate the under- 
l3dng tissue singly'’ in a manner similar to inflammatoiy cells, in 
small cords, or in diffuse sheets. The cells are comparatively small, 



Fig 104 Fig. 105. 

Fig. 104 — ^Anaplastic carcinoma of the nose Theie are numerous irregular single 
cells with scanty cytoplasm and bizarre nuclei, x 400. 

Fig 105 — Anaplastic carcinoma of the nose showing numei ous elongated cells. 
In other aieas of the same tumor carcinomatous characteristics weie well developed. 
X 400 

round, polygonal, elongated and spindle shaped, or irregular. The}'’ 
have a scanty or moderate amount of solid or sometimes granular 
eosinophilic and less often basophilic cytoplasm. The nuclei are 
also variform. They are small, round, triangular or irregular and 
are either vesicular or intensely hyper chromatic. Nucleoli are 
sometimes conspicuous. The stroma may be abundant, dense and 
fibrous and when it contains solid cords of cells between its stout 
meshes it imparts a cylindromatous appearance to the tumor. 
Frequently, however, it is less abundant, more cellular, and is rich 
in engorged capillaries. 
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tks IS «?ucked in as the air re-enters the sinus and results m Difechon 
E%eu more frequent^, howeicr, a redundant o-^tial muco«a ma) 
act as a bI-^ al\ e allou iiiR airtoe*»cape from, but not re-enter, a sinus 
This produce^ a \aciium, pulls the epithelium a\\a\ from the bone, 
and results m a hemaioma of the tunica propna The incidence of 
aerosuuisitis is about 3 per cent of those m flights o\er 2o,000 feet 
The larger sinuses, namelj, the frontal and maxillarj arc sites of 
predilection and the seasons closch parallel those of acute infections 
of the nose and pharvnx Pam oxer a smus dex eloping during or 
shorth after a flight rcadilx establishes the diagnosis Trcatmcnl 
lb sxmptomatic Raielx is opention nccc^sarj Prophxlacticallx , 
perbonnel uitli obstructed ostia oi with acute n isoplnrj ngitls should 
not be permitted to make high altitude flights 
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surgical apparatus such as gauze, sponges and instruments left 
behind as a result of treatment. Symptoms consist of pain, sneezing, 
unilateral fetid discharge, bleeding and obstruction. Pathologically 
they produce varied degrees of chronic inflammation and ulceration. 
Treatment consists of removing the object. Foreign bodies formed 
within the nose are Imown as rhinolilhs or stones. They are usually 
composed of calcium phosphate and carbonate, form around a 
nucleus of blood and mucus or around a foreign body, weigh as much 
as 11 gm., are unilateral, occur more frequentlj^ in adults, and affect 
women four times as often as they do men. Symptoms consist of 
unilateral lacrimation, nasal obstruction and discharge. Clinically, 
they must be differentiated from bony sequestra, calcified polyps 
and osteoma. Treatment is removal either by way of the nostril or 
by lateral rliinostomy. 

Foreign bodies of the paranasal air sacs affect the maxillaiy sinus 
most frequently and the etlmioid, frontal and sphenoid sinuses only 
rarely. They are almost always deposited as a result of trauma or 
surgical procedures, although exceptional^ they may enter through 
the ostia. The most frequentlj'' encountered objects are roots of 
teeth, parts of instruments, bullets and shrapnel. Their importance 
lies in the fact that they carry with them bacteria which result in a 
sinusitis. Sometimes the infection is minimal and the object is 
walled off, but at other times it is more severe and results in sup- 
puration. The diagnosis is obtained by taking a careful history, by 
performing a thorough examination including that of the mouth, 
and by roentgenography. Treatment is removal through the route 
it entered, through a naso-antral opening or tlu'ough a Caldwell-Luc 
incision. 

Cerebrospinal Rhinorrhea. — Cerebrospinal rhinorrhea is escape of 
spinal fluid through the nose. The causes may be listed as follows : 
(1) Congenital such as nasal encephalomeningoceles and internal 
hydrocephalus. (2) Inflammatory including non-specific chronic 
sinusitis or granulomatous infection of the sinuses such as syphilis, 
tuberculosis and leprosy. (3) Tumors — particularly those of the 
pituitary gland and osteoma of the frontal and ethmoid bones. (4) 
Trauma: This includes accidental fracture of the skull or following 
operations upon the paranasal sinus or cranium. (5) Idiopathic: 
Symptoms consist of continuous or intermittent escape of clear 
watery fluid from one or both nostrils. 'The' amount varies to as 
much as two liters in twenty-four hours. The fluid does not 
excorriate the skin, does not produce stiffening of a handkerchief 
when allowed to dry and, upon examination, discloses all the findings 
of spinal flmd. Treatment depends upon the cause. Some patients 
recover spontaneously while others are treated surgically. The 
danger of an ascending infection is always present and the prognosis 

must, therefore, be guarded._ _ v + 

Aerosinusitis. — Aerosinusitis is a comparatively new disease tliat 
has eventuated as a result of high altitude flying and less often 
as a result of deep sea diving. If the ostia are normally patent tlie 
flir nressure within a sinus is readily equalized in ascent and descent. 
If, however, the aperature is covered mth an infected film of mucus 



Chapter IV 

lAKYNX 

embryology 

Thf larynx, along ^\^th the tnchea and bronchi u Inch are describe d 
in the ensuing chapter, arises Irom fJie entoclerma’i tu'bc resiiLting 
from the formation of a mednn longitudinal larj ngo-trachcal groo\ c 
The epiglottis is apparent m the 5 mm cmbr\o as a mid-\entral 
s\\elling of the third and fourlli arches It ‘soon (le\elops a trans- 
%erse flap and about the fourth month of embryonic life it acquires 
its cartilaginous support The primitiic glottis is lepresented bj 
a longitudinal slit in the floor of the phar 3 n>c that repre'^ents the 
persistent anterior part of the origin d hry ngo-tneheal groo\ c It 
IS bounded latenll) b\ condcn-^ations of the fourth and fifth arches 
called arjtenoid siielhng- Is the^ grou cephaheU thej meet the 
epiglottis and at the se\enth ucek the 3 convert the slit into i T 
shaped cleft The surfaces of the cleft, liouevcr, become adherent 
and close off the aporature until the tenth weik when thev dissolve 
to re-open the lumen At the sjme time a pair of lateral iccesses, 
tholarjngcaltcntricics.becomcapparent Thej arc bounded above 
b> a pair of bands known as ventricular fold^, or fabc vocal cords, 
and below b\ another pair called true vocal cords The larjngeal 
corf doges and muscle’s make their appearance m the seventh week of 
embrjonic life as condensations of mcscnchimc of the fourth and 
fifth arches 

ANATOMY 

The larynx is situated at the upper and anterior part of the neck 
opposite the thud, fourth, fifth ind sixtli cervical vertebrae It is 
the same size m both se\e9 until the time of pubertv when the male 
organ develops at a greater rate tlvaa does tint of tin feoxsle In 
men the length is 14 mm , the transverse diameter is 43 mm and 
the anteroposterior diameter is 36 mm In women the respective 
dimensions are 36 mm , 41 mm and 26 mm The shape of the 1 ir j n\ 
IS imparted bj nine cartilages — i thjroid, a cncoid, and epiglottic, 
two arjtenoid, two corniculatc and two cuneiform, which are bound 
together bj ligaments, membranes and muscles The hijngeal 
aperture is represented antenorly bv the upper edge of the epiglottis, 
on each suh bj the arjepiglottic folds, and posteriorlv b^ a fold 
''tretched between tlie arjtenoid cartilages The icstibulc is that 
part of the larvmx between the aperture and the ventncuhr folds 
Rcceg^es immedutclj infenor to the latter are called the icnlrichs, 
and extending suporiorlj from each of thc'jc is a sac known as the 
irntncular appendix Below the ventricles theic are two antero- 
posterior foId‘!—the true tocal cords The lower part of the larv ngeal 
caviU extends from the level of the vocal cord" to the upper part 
of the trachea w ith which it is contmuous 1 he larj ngeal branches 

( 131 ) 
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cords The lesion eventuates from a hiliire of dissolution of the 
adherent surfaces of the primitive cleft which normallj separate 
durmg the tenth week of cmbrjonic life In three fourtiis of the 
ca'^es tlie web is found at the level of the v ocal cords, m most of the 
others it is located subglotticallv, and onl> in a few is it situated 
supraglotticallj The size vanes from a rounded anterior commis- 
sure to complete atresia The membranes are giC3ish white, glis- 
tening and wedge shaped Durmg inspiration, the upper surface is 
flit, smooth and stretched and the posterior border is thin, sharp 
and concave, but during phonation the web maj fold above or below 
the cord’s Histologically, it consists of a core of vascularized con- 
nective tissue covered on the upper surface with stratified squa- 
mous epithelium and on the under surface with ciliated pseudo- 
stratified columnar epithelium The lesion is found m both sexes 
with equal frequenc>, is usuallv discovered before the age of thirtv 
V ears and is issocntcd wath other congenital anomalies in 12 per cent 
of ca'^es Symptoms depend upon the degree of obstruction and maj 
consist of hoarsenc«‘>, dvspnca, and a weak or high pitched voice 
In addition to the^c, infants mav discIo'>c stridor, cvanosis and dif- 
ficult} m feeding In adults it maj be difficult to differentiate a 
congenital web from one acqiure<l as a result of trauma or infection 
Ihe diagnosis is made b} direct larn} go'?copv Treatment is indi- 
cated onlj when there is serious interference with respiration and 
consists of incision or excision The results are often disappointing 
Laryngeal Cysts — Some ejsts of the larynx are congenital whereas 
others arc acquired Both arc included here for the sake of con- 
venience Acquired evsts maj be true— resulting from occlusion of 
the ducts of the glands brought about b} inflammation or trauma 
or thej maj be fal«c — due to extravasation of blood into tlie con- 
nective tissue of the tunica propria witli subsequent encapsulation 
The} arc located m the epiglottis, vocal cords, lateral wall of the 
lar}nx or the ar} epiglottic folds and arc not usuall} found in mfanc} 
or childliood Congenital cjsts probabl} arise from displaced era- 
br}onal cells which normallj form the appendix of the ventricle 
Consequent!}, the} are found m the lateral wall of the lar}nx or 
near the ar} epiglottic folds The} occur at all ages Tlieir size 
vanes from a few millimeters to 3 or 4 cm m diameter and as a 
rule the} become much larger than do the acquired c}t,ts Other- 
wise congenital and acquired occlusion c}sts arc similar grossly and 
microscopicall} The walls arc usuall} thin and the} contain serous 
gelatinous or colloid material Htslologwally, the hning in each is 
imtiall} ciliated pscudostratificd columnar but later it ma} become 
attenuated, undergo metaplasia to a stratified squamous t}pe or 
it ma} even disappear (Tig 106) Tlie tunica propna contains 
clastic tissue, bonpli follicles and l}raphoc}tes Except when com- 
plicated b} hemorrhage or infection the growth of lar}ngeal c}sts 
Is gradual so that the} maj occlude most of the airwa} and }et pro- 
duce few or no symptoms Wlien present the latter ma} consist of 
a}spnea, hoarseness, cough, fullness m the throat and difficultv in 
swallowing Diagnosisisnndehy direct hr} ngo-^cop} whichreveah 
a smooth shining, semitransparent, tense, c}stic mass that is com- 
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of the superior and inferior thjToid arteries constitute the chief 
arterial supply. The lymphatic vessels follow the arteries and drain 
into the deep cervical nodes which are located along the carotid 
sheath from the base of the skull to the root of the neck. The 
nerves are derived from the internal and external branches of the 
superior laryngeal nerve, from the recurrent laryngeal nerves and 
from the cervical sympathetics. 

Histologically, the lining of the upper part of the larynx to the 
level of and including the vocal cords is of a stratified squamous 
variety. Below the vocal cords it is of a ciliated pseud ostratified 
columnar type. A tunica propria of loose connective tissue con- 
tains mucous and serous glands, blood and lymph vessels, nerves 
and in some areas, as in the region of the vocal cords, bands of 
elastic fibers. The deeper structures consist of striated muscles, 
cartilages covered with perichondrium and ligaments. 

PATHOLOGY 

Congenital Anomalies — Developmental abnormalities of the 
larynx consist of hypoplasia, asymmetry, aplasia, stridor, web, cyst 
and laryngocele. Only the latter four are frequent enough and of 
sufficient clinical interest to merit separate consideration. 

Congenital Stridor. — Congenital laryngeal stridor is the most com- 
mon stridor in infants. It has also been called infantile respiratop^ 
spasm, congenital laryngeal obstruction, respiratory choking in 
babies, infantile laiyngeal spasm and clonic spasm of the glottis. 
An otherwise normal infant develops noisy breathing shortly after 
birth. It consists of a croaking sound during inspiration which 
gradually increases in pitch. Expiration may or may not be as- 
sociated with a short low pitched crow. The sound is usually audi- 
ble during waking hours and sometimes even during sleep. It is 
intensified at the time of emotional or physical excitement. It is 
not accompanied by cyanosis or respiratory distress, although there 
usually is indrawing of the thoracic cage. The intensity of the noise 
increases for a few months after birth, remains stationary for a few 
months and disappears spontaneous!}'' during the second year. The 
condition is due to an exaggeration of a normal infantile type of 
larynx which is characterized b}'^ flaccidity of the structures that 
compose the laryngeal aperture. The stridor results from vibra- 
tions of a flabby epiglottis folded back across the larynx and of un- 
supported aiyepiglottic folds both of which are sucked in during 
inspiration. The disorder should be differentiated from a small glot- 
tic lumen, a congenital web, congenital cysts, micrognathia, mac- 
roglossia and foreign bod 3 ^ The diagnosis is made by direct lar^m- 
goscopy. Treatment is unnecessary and the prognosis is good. 

Congenital Web. — This anomaly is not rare for the literature con- 
tains over 130 cases and there are doubtlessly many others that have 
not been reported. Some of the synonyms are: congenityl glottic 
stenosis, pseudomembranous stenosis, diaphragnis, congenital laryn- 
geal stenosis, cicatricial stenosis, congenital membrane, congenita 
occlusion lar 3 mgeal stenosis and membranous synechia of vocal 
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mg nt stools If the swelling is mlem'il it mij produce lioirseness 
and if it IS c’ctcrnal its onlj symptom maj bt discomfort in the neck 
Treatment is excision The prognosis is good 
Inflammation -Non-Specific Inflammation —Acute Laryngitis — 
Acute infl imm ition of tiie hry nx is a common complication of acute 
rhinitis and plnrjngiti^ and is not the concern of the surgeon unless 
it produces obstruction to the fllr^^a^ Since the occlusion of the 
laringeal lumen is usuallj due to concomitant edema ind since 
edema maj occur m the absence of a prc-cMsting infection it would 
perhaps he more fitting to speak of the condition as edema of the 
hrjnx with and without inflammation The causes of edema are 
protean and ma\ be diiided into (1) tlio^c accompan>ing infections 
such as acute rhinitis, pharyngitis or tonsillitis, Ludwig’s .ingma, 
influenza, tjphoicl fe\er, diphtheria, scarlet fey or, measles, smill 
po^, er 5 Sipelas, tuberculoais, glanders and syphilis, {2) neopl isms 
interfcnng with \enou-5 return to the heart, { i) mechanical disturb- 
ances such as foreign bodies, fracture of the larjnx and inhalation 
of steam and irritating ga'Xis, and (4) general conditions including 
allergic dKorders, cardiac failure, renal disease*^ and pulmonary dis- 
eases There is, of course, no predilection for either «c\ but the 
age groups yarj according to tlic causatue Hetor TJius infants 
are the usual Mctims in edema aiismg as a revull of acute infections 
nf the upper respiratorj tract, exanthemata and foreign bodies, 
whereas adults are more frcqucntlj affected in edema resulting fiom 
inhalation of irritating substances, from ncopla'«ms and from the 
generil conditions listed aboye Symptoms ma> be abiupf witliout 
preliminary warning or they may occur gradinlh 1 here may bo 
hoarseness, cough, dryness, tickling, wheezing, stridor asphyxia and 
when obstruction becomes* more complete cy anoMs and indnwmg of 
the Suprasternal notch, abdomen and ribs 
Examination of the lary nx by mu ror or dirci t lary ngoscopy rc\ eals 
a pink to fiery red and dull mucosa in the pre-'Cnce of an accompany ' 
iiig Inflammation or a paler more glistening surface in th( absence 
of infection Tlurc is iti addition swelling of the epiglottis, the 
aryepiglottic lolds, the yentncular bands and the yocal cords pro- 
ducing rounded, edematous, soft boggy structures that protrude into 
the laryngeal lumen and encroach upon or entirely obliterate the 
airway llislologically, m ca^es of non-uifiamm dory ongui, there 
IS maximum collection of (dema fluid in the submuco»a witli littk 
or no infiltration with mflammaloiy colls In cases of mflammatoiy 
origin the epithelium may be intact or partially or wholly denuded 
The surf ICC miy be clean or coycred yiith an admixture of slouglied 
epitlichal cellb, fibrin and leukocytes In addition to edema fliml 
tlie suhmuco^ i disclo^t s an engorgement of capillaries, y ars ing num 
bers of ncutiophils, plasma cells, lymphocytes and cosmopliiK and 
marked actuity of the submucosal glands 
The rfiaffnosis is suspected upon eliciting the signs ind symptoms 
enumerated aboye and it is easily confirmul by mirror or direct 
laryngoscopy Tnatmcnl consists of keeping tlie airway open (by 
tracheotomy li of remoimg the cause md in cases accom- 

panied by inflammation of chemotherapy The prognosi’, depends 
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pressible with a probe. Treatment of small cysts is removal laryn- 
goscopicall}'’ whereas that of larger cysts is extirpation by way of 
thyrotom3^ The prognosis is good. 



Fig. 106. Fig. 107. 


Fig 106 — Cyst of the larynx filled with eosinophilic precipitate and lined with a 

double layer of cuboidal cells x 100. 

Fig. 107 . Chronic hj^iei ti ojihic laryngitis showing slight keratmization at the surface 
epithelium and increased fibi osis, edema, vascularity and plasma cell infiltration of the 
tunica propria x 200. 


Laryngocele. — A laryngocele is a hernia or an air sac that some- 
times develops from the appendix of the ventricle. It is rare in 
man but is common in frogs, birds and some apes where it serves as 
a reserve supply of air. The lesion itself is acquired but a predis- 
position for its development is congenital and exists in the form of 
a long appendix During strenuous exercise of the upper extremities, 
when straining at stools or in initiation of coughing the glottis is 
closed. This is accomplished by closure of the true vocal cords and 
the muscles of the upper aperture of the larynx. The intratracheal 
pressure is increased but because closure of the true vocal cords is 
less effective than that of the muscles the force is transmitted to the 
ventricles. When the appendix is short its wall gains support from 
the thyro-arytenoid muscles but when it is long and stretches beyond 
these muscles the support is lost resulting in a predisposition to 
herniation. The lesion is found more frequently in young children 
and in women than it is in men. Its most common location is within 
the larynx above the ventricular folds and extending to the ary- 
epiglottic folds or the base of the tongue. Sometimes the herniation 
perforates the hyoid bone and appears as a swelling in the neck. In 
either case the sac enlarges on forced expiration, coughing or strain- 
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mg nt stools If the swelling is internal it maj produce ho irseness 
and if it IS external it's onij symptom mij be di^-comfort in the neck 
Treatment is excision The prognosis is good 
Inflammation -Non-Specific Inflammation —Acute Laryngitis — 
Acute inflammation of the laryoix i*? a common complication of icute 
rhinitis and pharxngitis ind I'i not the concern of the surgeon unless 
it produces obstruction to the airwai Since the occlusion of the 
laringpil lumen is usuallj duo to concomitant edema and since, 
edema maj occur in the ah'^ence of a prc-cMsting infection it would 
perhaps be more fitting to speak of the condition as edema of the 
larjTix wath and without inflammation Tlie causes of edema are 
protean and maj be diiided into (1) tho^c accompanving infections 
such as acute rhinitis, pbarJnglll^ or tonsillitis, Ludwig’s ingma, 
influenza, tjplioid fexer, diphtheria, scarlet fexer, measles, small 
pox, erysipelas, tuberculosis, ghnders and syphilis, (2) neoplibms 
interfenng xxitli xenous return to the heart, (3) mechanical disturb- 
ances such as foreign bodies, fracture of the larynx and inhalation 
of steam and irritating gases, and (4) general conditions including 
allergic disorders, cardiac failure, renal diseases and pulmonary dis- 
eases There is, of course, no predilection for cither sex but the 
age groups xary according to the causatixe factor Tlius infants 
are the usual x ictims in edema arising as a rc&ult of acute infections 
of tlie upper respiratory tract, exanthemata and foreign bodio-s, 
wliereas adults ire more frequently afTected m edema resulting fiom 
inhalation of irritating substances, from neoplasms and from tlie 
general conditions listed alioxc Symptoms ma\ bo abrupt without 
prehminarx warning or they may occur gradually There max be 
lioar-cness, coiigft, dryness, tickling, wlioezing, stridor, asphyxia and 
when obstruction becomes* more complete cyanosis and indnwing of 
the suprasternal notch abdomen and ribs 
Examination of the Ury nx by' mirror or direct hry ngoscopy rex o ils 
a pink to fltry red and dull mucosa m the presence of an accompany - 
mg inflammation or a paler more glistening surface in the absence 
of infection There is m aildition swelling of the epiglottis, the 
ary epiglottic folds, the xentricuiar bands and the xocal cords pro- 
ducing rounded, edematous, soft bo^ structures that protrude into 
the laryngeal lumen and encroach upon or entirelx obliterate the. 
airway Ilistolognally, m cases of non-infl tmrnatorx origin, there 
IS maximum collection of edema fluid m the submuco=a witli little 
or no infiltration with inflammatoiy cells In cases of mflimmatory 
wgu\ the Qpithchwm may be intact or partiallx or xxhoUx denuded 
The surfice may be clean or coxcred with an admixture of slouglied 
cpitliclial cells, fibiin and leukocytes In addition to edema fluul 
tlie hiibmuco'ia discloses an engorgement of capillaries, x arx mg num 
tiers of neutrophils, plasma cells, lymphocytes and eosinophils and 
•^^ked actixitx of the submucosil glands 
The diagnosis is suspected upon eliciting the signs ind symptoms 
enumerated aboxe and it is casiK confirmed bx mirror or direct 
nrxngoscopx Treatment consists of keeping the airway open (by 
tracheotomx if necessary ), of remoxingthe c uise and in cases accom- 
panied bx inflammation of chemotherapy The prognosis depends 
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upon the age of the patient, the causative factor and the severity of 
involvement. 

Chronic Hypertrophic Laryngitis. — This condition results from 
trauma to the vocal cords, as for example from shouting, or from 
repeated attacks of laryngitis. The only symptom is dysphonia. 
Laryngoscopy discloses a round thickening of one or both vocal cords 
tlmoughout their membranous portion. The normal pink color is 
replaced by a fusiform, irregular, reddish sometimes edematous 
band. The inflammation may involve the ventricular bands and 
occasionally the entire larynx. The surface may be covered with 
tenacious secretions. Histologically, the epithelium discloses some 
keratinization and hj'-pertrophy. The principal changes are in the 
tunica propria in the form of edema, increased vacularity, a diffuse 
infiltration -with plasma cells and lymphocytes, and a striking deposit 
of fibrous tissue that extends to the muscle la^'-ers (Fig. 107). Treat- 
ment consists of stripping the mucosa and excess tissue away from 
the cords and allowing the epithelium to recover the surface by 
regeneration. The results are good. 

Specific Inflammation. — Most chronic granulomatous lesions of 
the lar 3 mx are too uncommon to deserve more than a passing com- 
ment. In general, if the lesions are located on the vocal cords they 
will produce hoarseness relativel}^ early, but if they are situated in 
other portions of the organ symptoms occur late in the disease and 
consist principally of obstruction to the airway. Scleroma has been 
considered in the preceding chapter. It is usually a disease of the 
nose and 'nasopharynx and only secondarily does it involve the 
laiynx. On rare occasions, however, it ma}^ originate in the larynx. 
The lesion is located subglottically as a pale red, gre}'’, or white smooth 
mass that extends to and compresses the vocal cords. Sometimes, 
however, the supraglottic area may be attacked first. The micro- 
scopic changes are the same as those alread}^ described. Glanders 
almost always involves the larjmx secondary to a lesion in-tlie-mose - 
and nasopharynx. It produces an infiltration and then ulceration 
and necrosis of the larjmgeal mucosa and cartilages. It may be 
accompanied by considerable edema. Leprosy of the larynx is never 
primar}^ The disease is found in the epiglottis, aryepiglottic folds, 
and ventricular bands as an extension from the upper respiratory 
tract. It exists as an infiltrating, nodular, ulcerating and cicatrizing 
lesion that produces severe distortion of the organ and reduces its 
lumen to a narrow opening. The histologic changes are similar to 
those described in the section on the skin. Boer’s sarcoid rarely 
affects the lar 3 mx. More frequently it is part of a general disease 
but occasionally it is primary. The lesion exists as a rounded, firm, 
nodular mass located beneath the mucosa. Histologically, it con- 
sists of the usual hard tubercles that are so characteristic of this 
disease. Actinomycosis is rare in the lar 3 'Tix. It exists as a painless 
hard mass in the recess between the lar 3 mx and the phaiynx and 
usually represents a direct extension from the jaw. It may be con- 
fused with carcinoma. . , , . , . , 

Tuberculosis. — Tuberculosis of the laiynx is relatively common. 
It is almost always secondary to pulmonary tuberculosis and is 
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caused b} mj cobacterium tuberculosis of either tlic bo\ me or human 
strains The usual route of in\ asion is implantation from sputum hy 
waj of the ducts of the subm\lco^al glands or through an ulcerated 
or intact mucosa Rarelj, Jio\\c\er, its presence in the absence of 
tuberculosis m the lungs and m the absence of tubercle bacilli in 
the sputum indicates a hcmatogpnoi^ method of origin It is found 
m from 20 to 30 per cent of patients inth chmcallj ciident disease 
and in from 40 to 50 per cent of all tuberculous patients coming to 
nocrops} In cases u ith Ian ngcal im ol\ ement there is an uncqui\ - 
ocal increase in specific infection of the tracheo-bronclual tioc and 
of the intestines It is found with equal frequencj in both sexes 
and all races and is most common betuceii the ages of tuentj and 
fort^ jears Smet earl\ syynptoms arc scarce the larjnx of patients 
Mith tuborculoMS «hould be examined at frequent intcnals There 
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ina> be dr^ne^s, burning or irritation m the throat, hoarseness, 
cough, pain and later djspnca 

The precise location and appearance of the lesions can be uell 
Msuahzcd bj minor or direct larjngoscopy, and, of course, at nec- 
ropsj btatistics var> uith regards to the moat frequent sites of 
iiuohement although the thicc most commonlj afTcctcd structures 
are probablj the i ocal cords, the epiglottis and the i entncular bands 
An> portion, houeier, and Bomttiines the entire surface ma\ be 
miohcd (Fig 108) The lesions maj bo single or multiple and less 
linn a millimeter or scieral centimeters m diameter Earh thev 
exist as Juperemia, edema and simplj thickening of the mucosa but 
superficial or deep ulcerations 
mil! n ,1 . IS shallow, irregular and measures as much as 5 

mm in diameter As it becomes older it maintains its irregular 
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shape but it becomes deeper, is lined with yellow or grey necrotic 
and friable tissue and it develops overhanging and undermined 
edges. It may destroy all the underlying tissue down to and includ- 
ing the cartilages, and may extend interiorly to the trachea and 
superiorly to the base of the tongue. Histologically, the earliest 
changes occur in the submucosa and are non-specific but the ensuing 
specific alterations are characteristic tubercles composed of epithe- 
lioid cells, Langhans’ giant cells and about the periphery lympho- 
cytes and a few plasma cells (Fig. 109). There may or may not be 
central caseation necrosis. As the tubercles enlarge and coalesce 
they encroach upon, attenuate and ultimately break through the 
covering epithelium to produce mucosal ulcers. As seen grossly the 
edges of the epithelium are undermined and tend to fall in. The 
surface of the ulcer is covered with caseous material beneath which 
there is a zone of tuberculous granulation tissue composed of capil- 



Fig. 109 — Tuberculosis of the larynx illustrating tubei cles of epithelioid cells and a 

Langhans’ giant cell, x 200. 

laries, epithelioid cells, giant cells and some fibroblasts. Tubercles 
may or may not be apparent. The lesions -progress by extension of 
the ulcer with destruction of all tissues that lie in its path. Healing 
is indicated by the walls becoming smooth, by granulations becoming 
more exuberant, by an increase of fibrosis and by a regeneration of 
the surface epithelium to cover the defect. Subsequent contraction 
of the fibrous tissue results in considerable distortion of the normal 
configuration of the larynx. 

A diagnosis of laryngeal tuberculosis is made by direct or indirect 
larjmgoscopic examination and by removal of tissue for histologic 
study when the lesion is not typical. Evidence of tuberculosis in 
the lungs or elsewhere in the bod}'- makes recognition easy and isola- 
tion of tubercle bacilli clinches the diagnosis. Treatment, consists of 
general and vocal rest, attention to the pulmonary and other lesions, 
proper diet and other anti-tuberculosis measures. Local electro- 
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cauterv is advocited b> ‘?ome but condemned bj others The prog- 
nosis depends upon the extent ot the primary lesion and the gcnirat 
condition of the patient It is worse m children and males than it 
IN m adults and fern lies and it is somewhat better in the absence of 
ulceration 

Syphilis— Sjphilia of the larjnx is less frequent than it was 
formerlj, probablj because patients arc being treated sooner It 
IS more common in men than m women ind is u&uallj of the acquired 
t\ pe A chancre has been described on the epiglottis but is extrcmelj 
rare Secondary leNions in the form of diffu'>e inflammation or 
mucous patches are oecasionalli seen on the \ ocal cords and epiglot- 
tis during the eruptue stige Tertiary legions, however, arc the 
most important Tlioj may bo located on the epiglottis, ar^ epiglot- 
tic folds, ventricular bands, vocal cords or any other part of the 
larjnx and exist as a diffuse infiltration or as ulcer iting gummas 
Tlie latter originate as submucosal nodules of varying sizes They 
soften, break through the surface and leave deep, irregular, punched 
out, sharp craters covered witli grey necrotic material andburrounded 
by inflammation and edema They m ly extend to and destroy the 
underlying cartilages Healing is accompanied by scarification, ad- 
he sion«5 and distortion Histologically, tertiary sy philis of the lary nx 
IS similar to tliat already described in the section on the skin 
Symptoms depend upon the location ind extent of the lesions The 
mo^t common i*: an alteration m the v oicc Cough is rare, pain is not 
marked and dvspnca ot-curs litc in the disease and only when the 
lesion. IS 6x100*11% e A diagnosis is made from the history , cv idcnce 
of svphihs eNewherc, a positive blood \Va!s»ermann and a biopsy 
The prognosis is good if treatment is instituted early 
Blastomycosis — Blastomy C 0 '»is of the larynx is infrequently de- 
*«cribed in the literature, but the disease is probably more common 
than the few reports tend to indicate It affects men more often 
than women and is usually found aftci the ago of fortv years 
Symptoms coiiMSt of hoarseness of many months or several years 
duration followed by increasing dvspnca harynqoscopic examina- 
tion discloses edema of the ary epiglottic folds, ventricular bands 
and \ ocal cords Tlic latter m addition rev cal a gr xniilar or nodular 
surface covered with a grey exudate As the process becomes older 
It is replaced with increasinglv severe fibrosis resulting m distortion 
and complete stenosis of the laryngeal lumen HisloloqicaUy, tht 
surface epithelium becomes greatly hspcrph'^tic and sometimes 
ulcerated Ihe subinucosa is at fir^t quite vascular and diffiiNely 
infiltrated with plasma cells, monocytes and hmphocytes Scat- 
tered sparsely there are pseudotubercles exhibiting giant cells that 
contain veast-hke fungi tatcr the more ictive inflammation be- 
cornes replaced with dense fibrous tissue Ihe disease is frequently 
confused with tuberculosis It can be differentiated by the fact tliat 
tubercle bacilli are not isolated, by the absence of tuberculosis in 
the lungs or other organs, b\ rccov ering the fungus m cultures on 
^abourand s medium and by biop‘«y Treatment, consisting of 
tracheotomy because of obstruction and of administration of 
potassium iodide, is not satisfactory The lesions usually extend to 
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shape but it becomes deeper, is lined with yellow or grey necrotic 
and friable tissue and it develops overhanging and undermined 
edges. It may destroy all the underlying tissue doAvn to and includ- 
ing the cartilages, and may extend interiorly to the trachea and 
superiorly to the base of the tongue. Histologically, the earliest 
changes occur in the submucosa and are non-specific but the ensuing 
specific alterations are characteristic tubercles composed of epithe- 
lioid cells, Langhans’ giant cells and about the periphery lympho- 
cytes and a few plasma cells (Fig. 109). There may or may not be 
central caseation necrosis. As the tubercles enlarge and coalesce 
they encroach upon, attenuate and ultimately break through the 
covering epithelium to produce mucosal ulcers. As seen grossly the 
edges of the epithelium are undermined and tend to fall in. The 
surface of the ulcer is covered with caseous material beneath which 
there is a zone of tuberculous granulation tissue composed of capil- 



Fig. 109 — ^Tuberculosis of the larynx illustrating tubercles of epithelioid cells and a 

Langhans’ giant cell, x 200. 

laries, epithelioid cells, giant cells and some fibroblasts. Tubercles 
may or may not be apparent. The lesions progress by extension of 
the ulcer with destruction of all tissues that lie in its path. Healing 
is indicated by the walls becoming smooth, bj'' granulations becoming 
more exuberant, by an increase of fibrosis and by a regeneration of 
the surface epithelium to cover the defect. Subsequent contraction 
of the fil^rous tissue results in considerable distortion of the normal 
configuration of the larynx. 

A diagnosis of laryngeal tuberculosis is made by direct or indirect 
larjuigoscopic examination and by removal of tissue for histologic 
study when the lesion is not t 3 ^pical. Evidence of tuberculosis in 
the lungs or elsewhere in the body makes recognition easy and isola- 
tion of tubercle bacilli clinches the diagnosis. Treatment, consists of 
general and vocal rest, attention to the pulmonary and other lesions, 
proper diet and other anti-tuberculosis measures. Local electro- 



L IRl V\ 


141 


Keratosis —Keratosis of the hrjnx Xb not a true neoplasm It 
consists of localized, clialkj white ele\ations on the upper surf ice 
and edge of the membranous portion of one or both a ocal cords It 
has also been called hj perkeratosis, leukoplakia and pach\dermia 
hrjngis It affects adult males and, although the causes arc un- 
known, Its origin has been attributed to evee^sue smoking par- 
ticularlj of cigarettes, to ibu'« of the \oicc, to lar\ngits and to 
deficiency in xitamm A Hmlologicallij, the principal changes ire 
found m the mucosa The> consist of a moderate or ■5e\ ere increase 
of keratin, of a hyperplasia of piickle cells and of a proliferation of 
basal celK to form projections into the underlying tunica propria 
(Fig 110) In most case'' the bisement membrane is distinct and 



Fio no Fig 111 

tiQ no — Keratosis of thelarjux Tlicre are ao accumulation of keratin on the surface 
and a perplasia of tho prickle cell lajer x 50 
Tic 111 — Fapilloma of the larynx shomng h>-pcrptastic stratified squamous epithelium 
covering thin stalks of loose connective CiiSue x 50 

the arrangement of cells is quite orderly In a few, howettr, the 
cells tend to become irregular so that it may be difficult to be certain 
whether the lesion is benign or malignant, whereas m occasional 
cases a iramformalion io a stntified •’quamous cell type of caranoma 
IS unequivocal In all instances submucosal changes are incon- 
spicuous and are of second ir\ importance They are limited to the 
inc'! superficial portion of the tunica propria and consist of some 
edema, a v anable degree of fibrosis, thm capillaries, blood pigment 
and an infiltration with hmphocvtes, plasma cells and monocytes 
T. ,g jjg distingmshed from chronic hv pertrophic lary ngitis 
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the trachea and the patients ultimatel}’’ die from tracheal obstruc- 
tion, pneumonitis and bronchiectasis. 

Tumors. — ^Practically all tissues that are normally found in the 
larynx are capable of giving rise to a benign and a malignant tumor. 
From the surface epithelium there ma}'' develop keratosis, papilloma, 
basal cell carcinoma, Bowen’s disease and squamous cell carcinoma ; 
from submucosal glands cysts, adenoma, and adenocarcinoma ; from 
connective tissue pol3q)s, m3^xoma, fibroma, am3'loid tumor and 
fibrosarcoma; from vessels a hemangioma, hemangioendothelioma 
and l3''mphangioma; from nerves or nerve structures neurofibroma, 
neurofibrosarcoma, ganglioma and melanoblastoma; from muscle 
leiomyoma, leiom3’’osarcoma, m3’-oblastoma and rhabdom3msarcoma; 
from perichondrium either directl3'^ or as a result of metaplasia 
chondroma, chondrosarcoma, osteoma, osteochondrosarcoma and 
m3''eloma; from fat lipoma; from connective tissue and fat fibro- 
lipoma; from fat, connective tissue or reticulo-endothelial cells 
xanthoma, and from l3nnphoid tissue l3^mphoma and lymphosar- 
coma. In addition the lar3Tix may be involved secondaril3’' b3' 
tumors arising in the th3''roid gland, esophagus, phar3mx or other 
adjacent structures and rare 3’' b3’^ metastatic tumors from distant 
organs. Man3’^ of the aforementioned neoplasms are so uncommon 
that the literature contains reports of but a few cases. These will 
be omitted from further discussion. Others, however, are frequent 
or important enough to be considered separately. These include 
such benign lesions as keratosis, papilloma, adenoma, pol3q)S, am3'- 
loid tumor, hemangioma, neurofibroma and chondroma and only 
one malignant tumor — carcinoma. 

In order to spare useless repetition it might be pointed out that 
laryngeal tumors whether benign or malignant present no character- 
istic or pathognomonic signs and symptoms. These vill depend 
entire^'- upon the location of the tumor, and their duration will be 
in direct proportion to the rapidit3^ of growth or enlargement. In 
general alterations in voice, hoarseness or aphonia will be caused b 3 " 
any lesion that affects the true vocal cords either directl3’'_or indi- 
rectly. They will appear relatively early when the tumor involves 
the cords primarily. Neoplasms involving other portions of the 
lar3mx are usually asymptomatic until the3’’ encroach upon the air- 
wa3’' sufficient^’' to result in partial occlusion and d3^spnea. This 
symptom, particularl3’^ in slowB’^ growing tumors, is relativeb^ late 
for the patient gradual^'' accommodates himself to the ever decreas- 
ing lumen until the passage consists of a mere slit. Other .S3Tnptoms 
of lesser importance are cough, fullness in the throat and pain. 
Since .S3TOptoms are not pathognomonic a correct diagnosis rrmsi 
depend upon a lar3mgoscopic examination supplemented by biopsy. 
Treatment of choice of all tumors whether benign or malignant is 
excision. When the growth is small this may be accomplished b3^ 
removal with the aid of the laryngoscope, when it is larger by thy- 
rotom3^ (lar3mgofi.ssure) and when exten.sive by lar3mgectom3% The 
prognosis will depend, of cour.se, upon the type of tumor, the degree 
of benignity or malignancy, the size and the presence or absence ot 

metastases. 
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indicated not onlj bj the long duration of the lesion \Mthout pro- 
ducing anj metasta^es, but also bj their characteristic microscopic 
appearance \sh\ch is identical with some of the mi\ecl tumors of the 
sahv ar} glands and mth some of the benign adenomas of the trachea 
and bronchi Thci maj be located in an^ portion of the larynx 
nhere there are mucous glands but actuallj the majoritj lie found 
in the subglottic region For this reason, and because the\ gron 
extremely slowlj, symptoms consisting of dyspnea and hoarseness 
do not appear until late in the disease — ^not until the lumen is 
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tio 112 — \Jenoma of the larynx The tumor la situated suhi,Iotticalb and is 
'collar button like The head occupies the luminul portion, the neck pcnotratis tlic wall 
and the base i3 located m the cxtralaryngeal tissues 

Fin 113 — Section of the same tumor shown in lig 112 The cells arc uniform, have 
a moderate amount of c> toplasm and form a (.land like arrangement x 100 

almost completely occluded and the cords encroached upon fiom 
belot\ Grossly, the covering mucosa is glistening, smooth and 
not ulcerated Tlic submucosal part of the tumor is> of varying 
dimensions but frequentlj roaches a diameter of 3 cm , an inter- 
mediate portion consists of a narrower neck that usuallj occupies 
the thickne'^s of the larjngeal wall, and an extralarjngeal mass is 
often larger than the mtralar>n^al portion. (Fig 112) Ordinarilv , 
the neoplasm is well demarcated and nsvialls encapsulated but as it 
becomes larger it tends to infiltrate the adjacent tissues It is 
extremclj firm, solid and cuts like cartihge Cut surfaces are 
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by_ the fact that the primary lesion in the former is found in the 
epithelium while in the latter it exists in the tunica propria. Treat- 
ment consists of vocal rest includ'ng cessation of smoking, of vitamin 
A therapy and of removal of the keratotic areas or of stripping the 
entire cord of the mucosa and submucosa. When malignant changes 
supervene the treatment is local excision or laryngectomy. If 
watched closely and treated correctly the 'prognosis is good. 

Papilloma, — Papilloma is the most common benign tumor of the 
larynx. Two-thirds of the cases are found in children under twenty 
years of age and males are affected more frequently than females in 
the proportion of two to one. The disease is different in children 
than it is in adults. In the former it. is self limited and disappears 
spontaneously after a few years or at puberty. The lesions are 
multiple — sometimes occup 3 dng the entire surface of the larynx and 
extending into the trachea and the mouth, they tend to recur promptly 
after excision and to implant on adjacent normal mucosa, and they 
never become cancerous. In adults the lesions may be single or 
multiple; they are frequently found on the vocal cords alone; they 
lack the tendency to recur after removal, and about 3 per cent 
become malignant. 

The tumors are characteristically glistening, grey, pink or yellowish 
pink and mulberry-like. They have a finely granular or nodular 
surface, possess a sessile or pedunculated base, are not infiltrative or 
ulcerated, and measure as much as one centimeter in diameter. 
Histologically^ they reveal a core of well vascularized loose connective 
tissue covered with hyperplastic and branched stratified squamous 
epithelium (Fig. 111). The surface of the latter contains a variable 
amount of keratin; the prickle cell layer is thick and composed of 
well differentiated polygonal cells, and the basal cell layer although 
regular and even frequently reveals hyper chromatism of the nuclei 
and often sends peg-like projections into the underlying connective 
tissue. The basement membrane is intact. Intranuclear inclusion 
bodies have been described in some epithelial cells," although in 
reviewing the histologic sections of cases on file in our own laboratory 
I have found no structures that could be thus construed. The 
causative agent in adults is unknown but in children it is thought 
by some to be a filtrable virus and by others to be an expression of 
a hormonal disturbance. Neither of these theories has been sub- 
stantiated. Treatment is anytlfing but standardized. In adults 
the lesions should be completely removed by excision or fulguration 
because of the danger of cancerous transformation. In children, 
although the need for removal is less pressing because of the tendenc}^ 
to spontaneous disappearance, they are nevertheless treated 
similarly. Tracheotomy is performed when the airway is obstructed. 
The prognosis should be guarded especially in jmung children in 
whom death ma}'- occur as a result of laryngeal obstruction. 

Adenoma. — The literature is confused on the subject of adenoma 
of the laiynx. A review of the available reports discloses that most 
authors consider a localized hj^perplasia of sul^mucosal glands as 
true adenoma, and that tumors which sliould l^e designated as such 
are often referred to as adenocarcinoma grade I. The latter is 
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indieited not onI\ bj the long duration of the lesion ^\lthout pro- 
ducing anv met ist‘i‘=es, but ilso hy their clnractcnstic microscopic 
ippearance uhich is identical i\ith some of the mixed turnors of the 
sdln ar 3 ghnds and with some of the benign adenomas of the trachea 
and bronchi Thej ma\ be located m inj portion of the larjnx 
nhere there are mucous glands but ictuall^ the majontj are found 
in the subglottic region For tins reason, and because the\ grow 
extremeli slonl), symptoms consisting of dyspnea and Uoir'.eness 
do not ippear until late m the disease— not until the lumen is 



Fir 112— -Wonoma of the Iar>nT The tumor jg situated subolottua]]^ and jg 
cottar button, like The twad occupies the lummal portion, tha nock ponttratea the v,ali 
and the base is located m the e^truaryaRcal tissues 

Fio 113— Section of the same tumor shown in fig 112 The celts arc uniform have 
a moderate amount of cytoplasm and form a gland like arrangement \ 100 


almost completely occluded and the cords encroached upon from 
below Grossly, the co\ermg mucosa is glistening, smooth and 
not ulcerated The submucosal part of the tumor is of \ arming 
dimensions but frequentlj reaches a diameter of 3 cm , an inter- 
mediate portion consists of a narrower neck that usually occupies 
the thickness of the hrjngeal wall, and an cxtralarjngeal mass is 
often larger than the mtralarj ngtal portion (Fig 112) Ordmanh, 
the neoplasm is well demarcated and usually encapsulated but as it 
becomes larger it tends, to mfiltratc the adjacent tissues It 
extremely firm, solid and cuts like cartilage Cut surfaces are 
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by the fact that the primary lesion in the former is found in the 
epithelium while in the latter it exists in the tunica propria. Treat- 
ment consists of vocal rest includ'ng cessation of smoking, of vitamin 
A therapy and of removal of the keratotic areas or of stripping the 
entire cord of the mucosa and submucosa. When malignant changes 
supervene the treatment is local excision or laryngectomy. If 
watched closely and treated correctly the prognosis is good. 

Papilloma.- — Papilloma is the most common benign tumor of the 
larynx. T^vo-thirds of the cases are found in children under twenty 
years of age and males are affected more frequently than females in 
the proportion of two to one. The disease is different in children 
than it is in adulta. In the former it is self limited and disappears 
spontaneously after a few years or at puberty. The lesions are 
multiple — sometimes occupying the entire surface of the larynx and 
extending into the trachea and the mouth, they tend to recur promptly 
after excision and to implant on adjacent normal mucosa, and they 
never become cancerous. In adults the lesions may be single or 
multiple; they are frequently found on the vocal cords alone; they 
lack the tendency to recur after removal, and about 3 per cent 
become malignant. 

The tumors are characteristically glistening, grey, pink or yellowish 
pink and mulberry-like. They have a finely granular or nodular 
surface, possess a sessile or pedunculated base, are not infiltrative or 
ulcerated, and measure as much as one centimeter in diameter. 
Histologically, they reveal a core of well vascularized loose connective 
tissue covered with hyperplastic and branched stratified squamous 
epithelium (Fig. 111). The surface of the latter contains a variable 
amount of keratin; the prickle cell la 3 mr is thick and composed of 
well differentiated polygonal cells, and the basal cell layer although 
regular and even frequently reveals hyperchromatism of the nuclei 
and often sends peg-like projections into the underlying connective 
tissue. The basement membrane is intact. Intranuclear inclusion 
bodies have been described in some epithelial cells, although in 
reviewing the histologic sections of cases on file in our own laboratory 
I have found no structures that could be thus construed. The 
causative agent in adults is unknown but in children it is thought 
by some to be a filtrable virus and by others to be an expression of 
a hormonal disturbance. Neither of these theories has been sub- 
stantiated. Treatment is anything but standardized. In adults 
the lesions should be completely removed by excision or fulguration 
because of the danger of cancerous transformation. In cliildren, 
although the need for removal is less pressing because of the tendency 
to spontaneous disappearance, they are nevertheless treated 
similarl 3 ^ Tracheotomy is performed when the airway is obstructed. 
The prognosis should be guarded especialb'- in 3 ’'oung cliildren in 
whom death ma 3 ’’ occur as a result of laryngeal obstruction. 

Adenoma. — The literature is confused on the subject of adenoma 
of the laiynx. A review of the available reports discloses that most 
authors consider a localized h 3 ^perplasia of submucosal glands as 
true adenoma, and that tumors which should be designated as such 
are often referred to as adenocarcinoma grade I. The latter is 
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in the larjnx thej usuallj involve the anterior U\o thuds of the 
vocal cords Most frequentlj thej arc noduhr, sometimes they are 
poljpoid and occasionallj thej are pedunculated Thej measure 
from less than a millimeter to 3 cm or more in diameter, are smooth, 
and appear gro^ , pink or red Histologically, the surface epithelium 
IS normal, attenuated, or hjperplastic It maj or ma> not show 
an increase of keratin The submucosal portion is composed prin- 
cipally of connective tissue which may be dense and hvalmizcd, 
loose, or edematous to such a degree that fluid alone is apparent 
(Figs 114 and 115) Some polyps are vascular while others arc re- 
plete with tliin-w ailed capillary or cavernous spaces to a degree 
encountered in hemangiomas Usually the vessels are engorged 
with erythrocytes but sometimes tlicir lumens arc plugged with 
recent or organized thrombi Erythrocvtic extravasation through- 



out the stroma is sometimes marked (probably as a result of trauma 
m removal) but leukocytic mfiltration is never severe Polyps are 
entirely benign They never undergo a malignant change 
Amyloid Tumors — This is not a distinct tumor but is rither an 
infiltration of an existmg tumor (usually a fibroma) wath amyloid 
Such neoplasms are always found m adults — usually between the 
ages of forty and fifty-five years They exist as reddish colored 
smooth, round, nodular, pedunculated or infiltrative firm masses 
that measure as much as 1 5 cm in diameter They are located in 
the anterior two-thirds of the vocal cords, the ventncular bands 
or the subglottic area Histologically, they are composed of large 
massCb of solid, waxy, hyahne-hke material embedded m a dense 
fn Amjlo.dis.dcnt,fiabIe 

red slam ^ ^ ^ “ positive iodine, methyl violet and congo 
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homogenously grey and hyaline in appearance. Histologically, 
these tumors are composed of sheets or masses of epithelial cells 
with round or oval foci of degeneration and hquefaction producing 
a gland-like appearance (Fig. 113). The cells are uniform, have 
an abundant or moderate amount of ill-defined basophihc or slightly 
acidophilic cytoplasm and round or oval regular evenly stained 
nuclei. The acinar spaces are empty, contain renmants of degen- 
erating cells or are filled vdth stringy basophihc material. The 
supporting stroma is scanty or abundant, loose or fibrous and con- 
tains a variable number of blood vessels. The disease is treacherous 


1 


Fig. 114. Fig 115. 

Fig. 1 14. — ^LarjTigeal polyp. The surface is covered wuth stratified squamous epithelium 
and the core is composed of hyahnized fibrous tissue x 50. 

Fig. 115 — Laryngeal polj'p. The epithelium is hyperplastic and the stalk contains 
numerous cavernous spaces filled with blood x 50. 



because symptoms do not appear until late, because visualization 
of any tumor in the subglottic area is not alwa^'^s satisfactory, and 
because the firmness of the neoplasm makes biopsy difficult. Since 
the lesion remains localized for a dozen years, however, complete 
excision either locall}'' or by lar^mgectom}'- should effect a cure in the 
majority of cases. 

Polyps. — Polyps are not neoplasms in the true sense of the word 
and are included in this section only because the}^ exist as tumor- 
like masses. The}" probabl}" arise as a result of inflammation or 
trauma. They are always found in adults, affect men four times as 
frequently as women, and although they may be located anyAvhere 
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ages from six to fiftj jean, and affects both sexes with etiual fre- 
quenej It maj be located m anj portion of the larjnx lUhough 
its most frequent site is a \entncular band or an arj epiglottic feid 
The size \anes from a few millimeters to 3 or 4 cm in diameter 
The surface is smooth, the color is gre> or jellowish red, and the 
consistencj is firm The\ arc as a rule well encapsulated Histo- 
logically, thea arc composed of interlacing bundles of spindle cells 
exhibiting a 'moderate or an abundant amount of c\tophsm and 
oval or spindle shaped, evcnlj stained nuclei Palhsading of the 
latter differentiates neurofibroma from simple fibroma (Fig 117) 
The treatment of choice is surgical excision and if ill the tumor is 
removed it does not recur 

Chondroma — There are recorded in the literature approximate!} 
85 cases of chondroma of the larjnx The tumor is found m males 



Fio 118 Fig 119 

Fir 118 — Ohonilroiru of the cricoitl cartiliRC 
Fig 119 Hi'lol<^c stction of the same chondromi \ 200 


four time-' as frequcntlv as it is m females, and although the most 
common ages are fortv tosixtv \ears, the voungost patient on record 
is fifteen v ears of age and the oldest is cightv -one The lesion arises 
from the perichondrium of the inner surfaces of the larjngtal car- 
tilages inv olv mg m dtere ising ortler of frequenej the posterior plate 
of the cricoid, the tlivroid, epiglottis and arvtenoid Grossly the 
tumor IS fixed, solid protnides into the lumen and extends extcrnalh 
and mea-.ures from 1 5 to 0 cm or more m diameter (Fig US)’ 
The inner surface is convex, covered witJi a pmk or congested nuicft-a 
and Is occasionallv uleeratofl Supenorlv the --ubglottic tumor 
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Hemangioma. — ^Hemangioma of the larynx is not a rare tumor. 
Over 90 per cent of the cases occur in adults and two-thirds of all 
cases are found in males. The cause is unknown. Less than 10 per 
cent of the cases (those found in infants) are of congenital origin 
but the cause of those found in adults is not knovm. It is thought, 
without any proof, that severe cough, faulty use of voice and acute 
infection act as etiologic factors. In infants the disease is manifest 
by wheezing, labored breathing and obstruction. S3nnptoms are 
worse when there is a superimposed infection and periods of remis- 
sion are characteristic. Examination may disclose cutaneous 
hemangiomata. In adults symptoms are vague, of long duration 
and typical of an}’- laryngeal tumor. The most frequent site of the 
tumor m infants is the subglottic area whereas in adults it maj'^ be 
located on the vocal cords, ventricular bands, aryepiglottic folds 


Fig 


117. — Neuiofibroma of the lar^Tix .showing conspicuous palhsading of the nuclei. 

x200 



and epiglottis. The neoplasm ma}^ be a few millimeters or several 
centimeters in diameter. It ma}’^ be present as a slightl}'^ raised 
fusiform elevation or as a polj^poid mass possessing a sessile base 
or a narrow pedicle. The surface ma}’- be smooth, granular or 
nodular but it is rarel}" ulcerated The color varies from purplish 
red to pink or white. Histologically, the}'^ are similar to cutaneous 
hemangiomas and are either of the capillaiy or cavernous type. 
The diagnosis is usuall}" made direct laiyngoscopic examination. 
Biopsy, especiall}^ in infants, should not lie resorted to because of 
the danger of uncontrollalile liemorrliage. Treatment in infants 
consists of irradiation while in adults it is either iiTadiation or 
electrosurgical excision. Most of the infants whose cases have been 
reported in the literatui'e have died from suffocation or hemorrhage. 
The outcome in adults, however, is considerabl}' better. 

Neurofibroma. — Neurofibroma of the laiynx occurs as a sohtaiy 
lesion or as part of a systemic neurofibromato.sis. It is found at all 
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Fio 122 

Fio 120 — 1-ArIy camnoma of a \ocal cord 
tiQ 121 — Papillan carciQoma of the subglottic area 
Fia 122 — Advanced superficially ulcerating carcinoma of the epiglottis 
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(which' is most common) encroaches upon the true vocal cords; 
inferiorl}^ it extends into the tracliea; posteriori}^ it compresses the 
esophagus, and anteriorly it occludes the airwa 3 ^ Histologically, it 
is composed of large round cartilage cells embedded in a h 3 ’aline or 
fibroelastic matrix (Fig. 119). The lesion ma}’" undergo calcifica- 
tion, ossification, m 3 'xomatous degeneration or sarcomatous trans- 
formation and it recurs if incomplete!}' removed but it does not 
metastasize. The prognosis is good if all the tumor is extirpated. 

Carcinoma. — Carcinoma of the laiymx constitutes from 1.8 to 4 
per cent of all malignant tumors of the bod}' and it comprises 98 
per cent of all malignant lar}'ngeal neoplasms. It affects men four- 
teen times as frequently as it affects women and the most common 
age is between forty and sixty years. The symptoms are those of 
any lar}mgeal tmnor and will depend, therefore, upon the location 
and size of the lesion. The cause of carcinoma of the lai^mx is not 
known but it is thought that the following play a contributory role; 
heredity, abuse of the larynx, smoking, inhalation of coal dust and 
gases, frequent attacks of laryngitis and hoarseness, pre-existing 
papilloma and keratosis, and testosterone. The latter is incrimi- 
nated because of the marked preponderance of the diseases in males 
and because testosterone doubtlessly has some influence on normal 
gi’owth of the lar}Tix as witnessed by the change of voice at 
puberty. 

Depending upon its location, cancer of the larynx is conventionally 
di^nded into intrinsic and extrinsic varieties. The former embraces 
all lesions that arise in or below the ventricles wlule the latter in- 
cludes all growtlis that arise on or above the ventricular bands (Figs. 
120, 121, and 122). An origin in a vocal cord accounts for two-thirds 
of all cases whereas the primary sites of the remaining tim’d are 
equally dimded among the subglottic region, A^entricular bands, ven- 
tricles, aryepiglottic folds, ar}denoids and epiglottis. In extracordal 
gi’OAvths it is frequently impossible to establish the precise point of 
origin for by the time the patient is first examined the tumor already 
involves several anatomic structures. The neoplasm may be a few 
milhmeters or 6 cm. or more in diameter. It may be papillary, or 
infiltrating and ulcerating. Papillar}^ grovl^lis are sometimes difli- 
cult to distinguish from benign papillomas. They ma}’- be localized 
or disseminated. The}' are raised above the surface, roughly or 
finely granular, gre}dsh wliite, superficially ulcerated and quite 
friable. Infiltrating grovd,hs produce a hard, Hi-defined, thickenmg 
of the mucosa and submucosa. The tumor merges gradually vfith 
the adjacent normal tissue so that it is diflEicult to estabhsh a line of 
demarcation between the two. As the lesion increases in size the 
central portion becomes elevated and ulcerated. The ulcer is 
sharply defined, irregular, has thick raised fin’m pink to grey often 
undermined edges, a floor covered with fetid necrotic gre}'' material 
and a base of friable fii’m grey to white neoplastic tissue. The 
ulceration frequently extends to but does not complete!}^ destroy 
the underl}Tng cartilages. Histologically, cancer of the lar}nx is, 
iu the majority of cases, a stratified squamous cell type of growth. 

It may be entirely intraepithelial, but it usually exists as nests and 



tlG 122 

Fir 120 — Farl) carcinoma of a vocal cord 
Fig 121 — I’ajrtUary carciooma of the subgloUic arc^ 

J22 — Advanced &uperficiall> ulcerating carcinoma of tho epiglottis 
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cords of irregular cells that infiltrated the tunica propria (Figs. 123 
and 124 ). The cells vary in shape and size although they are usually 
pol3diedral. The3'' have sharp cell boundaries, an abundant amount 
of eosinophilic cytoplasm and round oval or bizarre h3^perchromatic 
nuclei. Mitoses are sometimes numerous and pearl formation may 
be prominent or inconspicuous. More undifferentiated growths are 
less common while completel3’- anaplastic tumors are rare and are 
found almost entirel3^ as extrinsic neoplasms, The3'' exist as large 
sheets or diffusel3’ infiltrating single round, oval or bizarre cells. 



Fig. 123. Fig. 124 


Fig. 123 — Intia-epithelial caicinoma of a vocal coid. The basement membrane is 

still intact x 100. 

Fig. 124. — Squamous cell caicinoma of the larynx showing a well foimed epithelial 

peail. X 200 

Their margins are not alwa3'^s sharp; the c3'-topiasm is moderate or 
scant3'- and often someivliat basophilic, and the nuclei are bizarre, 
h3^erchromatic and show varied mitoses. ’ The supporting tissue in 
cancer of the laiynx ma3^ be scant3^ or abundant, dense or edematous 
and is almost alwa3^s infiltrated with plasma cells, l3^mphoc3ffes and 
fewer neutropliils. 

Cancer of the laiynx spreads b3'- contiguit3'’, b3^ the lymphat cs 
and b3’' the blood stream. 63'- contiguit3^ it extends n the sub- 
mucosal connective tissue and also intra-epithelially in a manner 
similar to Paget’s disease of the nipple. This is especially true of 
the spread of carcinoma from one Amcal cord to the other by wa3’- of 
the anterior commissure. L3''mphatic spread to the carotid, sterno- 
mastoid and supraclavicular lymph nodes is more common m ex- 
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tnnsic lebions than it is m intrinsic growths Indeed in extrinsic 
neoplasms enlargement of the cer\ical nodes ma> be the first indi- 
cation that something is amiss It is because of this rapid spread 
that extrinsic tumors offer a poorer prognosis than do intrinsic ones 
But h mphatic extension is not the onl> reason for earlj dissemina- 
tion Clerf has shown that solid cartilaginous plates offer a pro- 
tective barrier to the spread of cancer from the vocal cords or the 
subglottic irea, while the epiglottis and its lateral elastic membranes 
offer less resistance and allow extrm*'ic neoplasms to infiltrate the 
pre-epiglottic space relativ eh earlj (Fig 125) Metastisis of larvn- 



Fir 12? — Ulcerating caiemonia of the cpiglottw extending into the pre epiglottic '^pace 

geal cancer bj the blood stream is not common, but w ben it does 
occur anj organ ma> be involved 
A diagnosis of carcinoma of the laivnx is mule fiom the history, 
b} direct and indirect larvngO'^copJ md b^ biopsj Treatment in 
mo^t clinics is surgical excision either bj local removal bv wav of 
thjrotomj or, if the lesion is more extensive, bv larjngcctomj and 
block dissection of the inv oh ed Ij mpli nodes Irradiation is usualh 
emploved in mopcrible cases More recentlj, however, good cura- 
tive results arc being reported bj irradiation alone In untreated 
case -2 the life expectanev is two vears Curis m patients uhose 
earlj enough to be treated bv local excision range from 
50 to 80 per cent whereas cures m those needing larvngectomv are 
ip^.. per cent 
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Mechanical Disturbances. — ^Foreign Bodies. — Aspirated foreign 
bodies are either coughed up or descend into the trachea and bronchi 
and are not commonly arrested in the lar3mx. The relative incidence 
of lodgement in these three sites is larynx 1, trachea 2 and bronchi 
17 . A bolus of food, a denture, a pin or a needle are the most com- 
mon objects found. Symptoim will depend upon the size of the 
object, its exact location, and the amount of secondary irritation 
and inflammation. Treatment is removal of the foreign body and, 
if necessary, tracheotomy for obstruction. The patient may suf- 
focate before proper medical aid can be instituted. 

Trauma. — Trauma to the larynx is closelj^ associated Avith trauma 
to the trachea which is considered in the ensuing chapter. Its causes 
are protean and ma}’’ be convenient!}’’ divided into peacetime and 
wartime injuries. Peacetime injuries include suicidal attempts, as 
for example cuts and compression by hanging, and numerous 
diA’-ersified chance injuries sustained in highAA^ay, railroad, industrial 
and other accidents. In wartime, the injury may be due to shrapnel, 
a bullet or a bloAA’’, to inhalation of poisonous gases or to aspiration 
of intense heat as for example that associated Avith flame throAA’ers. 
Consequently, the lesion may consist of a crush, contusion, incision, 
laceration, puncture, fracture dislocation or scorching of the mucosa. 
Symptoms are due to occlusion of the airAvay and consist of hemop- 
tysis, cough, hoarseness, difficulty in breathing and cyanosis. 
The initial pathologic changes are of a non inflammatory nature and 
comprise displacement of tissue, hemorrhage either into the tissues 
or into the lumen of the larynx and trachea, and submucosal or 
subcutaneous emphysema. Subsequently, occlusion of the laryn- 
geal lumen results from inflammation and edema and later from 
cicatricial stenosis. The extent of the injury must alAA'^ays be de- 
termined by eliciting a careful history and by local, laryngoscopic 
and roentgenographic examination. Treatment consists of trache- 
otomy, debridement, rebuilding of the larynx and plastic repair. 
Immediate complications in addition to laryngeal occlusion are pul- 
monary atelectasis, mediastinal emphysema and rarely pneumonia. 
Delayed complications as already mentioned are cicatricial stenosis. 

The prognosis depends upon the extent of the injury. If the 
cartilage and perichondrium are not injured recovery is good. If 
they are injured there AAdll almost certainly folloAV an inflammation, 
suppuration and necrosis of the cartilages Avith consequent fibrous 
stenosis of the larynx. Perforation of the hypopharynx and esoph- 
agus is attended by infection, delayed healing and extensive fibrosis. 

Laryngeal Obstruction. — Most of the diseases of the larynx AA''hich 
have been considered in this chapter are capable of occluding the 
laryngeal lumen. Very briefly they may be enumerated under the 
folloAving four headings: (1) congenital such as stridor, AA^eb, cyst, 
hypoplasia or aplasia; (2) inflammatory including among others 
acute infections, edema, and specific granulomas as scleroma, 
glanders, leprosy, sarcoidosis, tuberculosis, s}qDhilis, and blastomy- 
cosis; (3) tumors. This comprises any of the benign or malignant 
neoplasms orginating in the larynx and others arising in extrinsic 
tissues such as thyroid and lymph nodes, and (4) mechanical com- 
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prising lar^TigGal paral5Sis, hcmatom'i, foreign bodies and trauma 
The latter includes cicatricial stenosis resulting from external in- 
juries as already outlined and from internal injuries in the form of 
scalds, injudicious use of cautcrj, intubation tube and tracheotomy 
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chapter T 

TRACHEA, BRONCHI VND LUNGS 
EMBRYOLOGY 

The trachea and bronchi -ire (1cm cd from the proximal portion of 
the primitive entodcrmal tube Tlie\ are first iclcntihable in the 
3 mm embrvo with the ‘ippcaiancc of i median hrjngo-tradieal 
groove vvhicli graclinllv deepens and ultimitelj separates, from 
below up, the lung buds, bioncln and trachea vnttnorlj, from the 
esophagus postenorlv Sub'-equcntlv, the trachci elongates and 
desccntls caiubllj The primitive entodcrmal lining remains as the 
epithelium and from this ari'-c the submucosal glands A differ- 
entiation of the surrounding mcscnchvme into muscle and cartilage 
finallv completes the formation of the trachea 
The mam king bud^ b furcate at the 4 mm stage to form a right 
and left primarv bronchus The former then forms three sub- 
divisions— an upper apical or cpartcnal. a middle and a lower 
wheaas the htter forms onlj an upper and a lower A 'obe of a 
lung wall ultimatelj form about c icli of these Vrbonzation of the 
peripheral bronchial buds continues in all directions till the sixth 
month of fetal life, and is agun resumed post natall> until a total of 
twentj-four generations is reached Portions of the median mass 
ol mcscnchvme, which cap and arc earned latcrall> bj the bifur- 
cating buds, ultimately form muscle, cartilage and connective tissue 
and into these grow blood vessels and nerves The visceral pleura 
comes from the ‘splanchnic me^odc^m and the parietal pleura from 
tliL somatic mesoderm Each is covered with mcsothelium 


ANATOMY 

The trachea measures approximateh 11 cm in length and 2 5 cm 
m diameter Its lining mucosa consists of ciliated pseudostratificd 
columnar epithelium vv herein are found numerous goblet cclU and, 
along the basement membrane, basal ceils (Fig 120 ) The sub- 
muco-'a harbors fat, loose connective tis-sue, elastic fibers, blood 
vessels, nerves, hmphatics and both serous and mucous glands 
which open into the lumen by short duct’’ External to the sub- 
muco-a there are 15 to 20 cartilaginous rings whose posterior free 
ends are joined bv transverse bands of smooth musclc Strong 
fibro-elastic tissue unites the muscle to the perichondrium and also 
encircles the trachea extomallj 

Tilt, structure of the extrapulmonarv bronchi is the same as that 
of the Iraclioa, but withm the lungs the cartilaginous rings art rc- 
pbeed v\ ith plates that completcU encircle the lumen Bev ond the 
mam bronchi the ramifications consist of secondary bronchi, 
lironchioles, terminal bronchioles, respiratory bronchioles, alvp Jar 
ducts, alveolar sacs and alveoli Vs the cartilaginous plates become 
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irregularly distributed about the lumen interlacing bundles of smooth 
muscle appear beneath the mucosa and, mixed with elastic bundles, 
they form a more or less continuous ring that can be traced all the 
way to the alveolar ducts. As the bronchi ramify certain changes 
appear in the tubes. Thus submucosal glands disappear after the 
fifth generation and cartilages after the seventh. The epithelium 
becomes simple after the eighth bifurcation, loses its cilia after the 
tenth and becomes cuboidal after the eleventh. The cells fining the 
alveoli are most difficult to -^dsualize and, consequent!}^, this has been 
a moot subject. There are four current views regarding the nature 



Fig 126 — A relatively normal trachea showing a mucosa of ciliated pseudostratified 
columnar epithelium, a basement membrane, submucosa of connective tissue, a duct, 
submucosal glands, fat tissue and a piece of cartilage surrounded by fibro-elastic tissue 

X 100. 

of these cells: (1) that they are epithelial and continuous, (2) that 
they are epithelial and discontinuous, (3) that they are mesenchymal 
and (4) that the}'^ are both epithelial and mesenchymal. 

The lymph vessels of the lungs consist of one system beneath the 
pleura which ultimately empties into the broncho-pulmonary nodes, 
and another system which follows the branches of the pulmonar}'' 
vessels and bronchi deep in the lung and empties into the tracheo- 
bronchial nodes. The lymph vessels of the parietal pleura drain 
into the sternal, diaphragmatic and posterior mediastinal nodes. 
The right and left bronchomediastinal trunks drain the correspond- 
ing tracheobronchial and other mediastinal nodes and enter the 
respective junctions of the internal jugular and subclavian veins. 
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Tn\CHEA 
PATHOLOGY 

Congenital Anomalies —Important congenital abnoimalities of . 
the trachea are fortunatch quite rare There hare been cleacribcd 
aberrant broncbi rvliich arise in the lower third of the trachea and on 
the right side, stenosis i\ Inch mat or mat not bo congruous i\ ith life, 
atresia or complete absence of the loner portion of the trachea which, 
of course, is alnajs fatal, and, more commonlt, tracheoesophageal 
fislula and dnerticulum 

Tracheoesophageal Fistula — ^Tlus is perhaps the most common 
abnormalitj The opening is alua^s found m the lower portion of 
the trachea 0 5 to 1 0 cm abo\c tlic bifurcation and is due to a 
failure of fusion of the bps of tlie hr 3 ngotnche‘il groo^e The 
trachea opens most freqiicntlj into the lower •segment of the csoph 
agus and onlj rareh does it also communicate with the upper 
segment which usually ends as a blind sac Because of these asso- 
ciated abnormalities, rcgurgttitcd food from the upper pouch of 
the esophagus or from tlic stomach (m ca<ies in which a gastrostomjJ » 
has been performed) finds its waj into the trachea and produces 
attacks of choUng, dj spnea and ejanosis The end result i,^ a fatdf 
pneumonia unless the fistula is repaired The anom il> is cqr^idered 
in more detail under congenital abnormalities of the esophagus - 

Tracheal Diverticulum —Another anomal} tliat is bein;g recog- 
nized more frequently is a di\erticulum of tlic trachea This lesipn 
has been descrioed under <5C\cral namis some of which are acrocele, 
tracheocele, traclieaectasis, tracheal hernia, aerial goiter and 
bronchoccle It consists of a herniation of the mucosa of the trachea 
between the muscle fibers of its perstenor portion and is usuall> 
located on the right side The ostium nia\ be so small that ^t cannot 
be found at all or it maj be as large as the ducrticulum itself The 
number of dnerlicula in a single case aanes from one to manj and 
the size from 6 mm to 5 cm or more The genesis is in doubt, but 
it IS probable that some are congenital while others are acquired 
Advocates of the former theorj point to the fact that they occur in 
the same location as do accessorj bronchi, and advocates of the 
latter theory hold that the areas between the muscle bundles in the 
posterior wall are weak spots that give wav during increased mtri- 
tracheal pressure Infection and breakdowm of submucosal glands 
IS another factor that allegedlj contributes to the mural weakness 
At anj rate the condition is mually asymptomatic, although choking, 
coughing, wheezing and djspnea have been described Physical 
examination maj show a soft reducible sw elhng usually on the right 
side of the neck, a simple roent^nogram will disclose an air filled 
pocket, a banum filled esophagus wiU be di-^placed to the loft and 
posterior^ (when the diverticulum is large), and a tracheoscopj 
maj reveal both the ostium and the sac Treatment has been 
unnecessarj A lesion closelj allied to a tracheal diverticulum is a 
bronchial cjst which will be considered under ejsts of the medi- 
astinum 
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irregularly distributed about the lumen interlacing bundles of smooth 
muscle appear beneath the mucosa and, mixed with elastic bundles, 
they form a more or less continuous ring that can be traced all the 
way to the alveolar ducts. As the bronchi ramify certain changes 
appear in the tubes. Thus submucosal glands disappear after the 
fifth generation and cartilages after the seventh. The epithelium 
becomes simple after the eighth bifurcation, loses its cilia after the 
tenth and becomes cuboidal after the eleventh. The cells lining the 
alveoli are most difficult to visualize and, consequently, this has been 
a moot subject. There are four current views regarding the nature 



Fig 126 — A relatively normal trachea showing a mucosa of ciliated pseudostratified 
columnar epithelium, a basement membrane, submucosa of connective tissue, a duct, 
submucosal glands, fat tissue and a piece of cartilage surrounded by fibro-elastic tissue 
X 100. 

of these cells: (1) that they are epithelial and continuous, (2) that 
they are epithelial and discontinuous, (3) that they are mesenchymal 
and (4) that they are both epithelial and mesenchymal. 

The lymph vessels of the lungs consist of one system beneath the 
pleura which ultimately empties into the broncho-pulmonary nodes, 
and another system which follows the branches of the pulmonary 
vessels and bronchi deep in the lung and empties into the tracheo- 
bronchial nodes. The lymph vessels of the parietal pleura drain 
into the sternal, diaphragmatic and posterior mediastinal nodes. 
The right and left bronchomediastinal trunks drain the correspond- 
ing tracheobronchial and other mediastinal nodes and enter the 
respective junctions of the internal jugular and subclavian veins. 
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PATHOLOGY 

Congenital Anomalies — Important congenital abnormalities of . 
the tracbea are fortunately quite rare There ha% e been dc'^enbed 
aberrant bronchi iiliich ari'je in the lower tlnrcl of the trachea and on 
the right side, s/cao^is winch may or may not bo congruous with life, 
atresia or complete absence of the lower portion of the trachea which, 
of course, is alwais fatal, and, more commonK, tracheoesophageal 
fistula and dnerliculum 

Tracheoesophageal Fistula — Tins is perhaps the most common 
abnormaht\ The opening is always found in the lower portion of 
the trachea 0 5 to 1 0 cm abo\c the bifurcation and is due to a 
failure of fusion of the lips of the lanngotracheal groo\e The 
trachea opens mo^jt frequentK into the lower segment of the e^oph 
agus and only rareh does it al^io communicate with the upper 
segment which usually ends as a blind sac Because of these asso- 
ciated abnormalities, regurgitated food from the upper pouch of 
the esophagus or from tlic stomach (m ca«cs in winch a gastrostomy ^ 
has been performed) finds its i^aj into the trachea and produoq-l 
attacks of choking, d\spnca and cyanosis The end result i,s a fatdl 
pneumonia unless the fistula is repaired Tlie anomaly is cojifiidcred 
m more detail under congenital abnormalitie-? of the csophhgus 
Tracheal Diverticulum — Another anomaly that w being rccogf. 
mzed more frequently is a dt\erticulum of the tracliea This le&ipn 
has been described under seieral names some of which are aorocele, 
tracheocele, traclioaectasis, tracheal hernia, aerial goiter and 
bronchocele It consists of a herniation of the mucosa of the trachea 
between the muscle fibers of its posterior portion and is usually 
located on the right side The ostium may be so small that it cannot 
be found at all or it may be as large as the duerticulum itself The 
number of diverticula m a single case vanes from one to many and 
the size from G mm to 5 cm or more The genesis is in doubt, but 
it is probable that some arc congenital while others are acquired 
Advocates of the former theorv point to the fact tint they occur in 
the same location as do accessory bronchi, and advocates of the 
latter theory hold that the areas between the muscle bundles in the 
posterior wall are weak spots that give way during increased intra- 
trachem pressure Infection and breakdowai of submucosal glands 
’f factor that allegedly contributes to the mural weakness 

t any rate the condition is ■usually asymptomatic, although choking, 
coughing, wheezing and dyspnea have been described Physical 
examtnahon may show a soft reducible sw elling usually on the right 
nW ♦ the neck, a simple roent^nogram will disclose an air filled 
filled esophagus will lie displaced to the left and 
^ eriorly (when the diverticulum is large), and a tracheoscopy 
both the ostium and the sac Treatment has been 
^ lesion clo‘!eIy allied to a tracheal diverticulum is a 
astinum will be considered under cysts of the medi- 
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Inflammation. — Inflammator}'’ lesions of the trachea fall into the 
realm of surgical pathology only when they produce obstruction to 
the airway. 

Acute Mucopurulent Tracheitis. — ^This is alwa^^s associated with a 
similar process in the bronchi. In adults it is of little significance 
unless the airway is previously partly occluded but in infants it may 
of itself cause death by suffocation. (I have performed autopsies 
on two such cases within the last year.) The tracheal lesion is 
usually preceded by a laiyngitis whicli leads to obstruction and 
necessitates a tracheotomy. Obstructive symptoms are then 
temporarily alleviated onl}'- to return with increased severity. At 



Fig 127. — Acute mucopuiulent tracheitis in an infant The lumen is filled with 
tenacious pus, the epithelium has sloughed, the submucosal glands are distended with 
secretion and the submucosa is infiltrated with leukocytes x 75. 

autopsy the lower portion of the trachea and the main bronchi are 
completely filled with a sticky, tenacious, mucopurulent secretion. 
The mucosa is superficially ulcerated and both it and the submucosa 
are reddened, thickened and edematous. The lungs show alternating 
areas of emphysema and atelectasis. Histologically, the mucosal 
epithelium is at first vacuolated and then denuded and the sub- 
mucosa reveals engorgement of the capillaries, edema of the support- 
ing connective tissue, a diffuse infiltration with neutrophils and 
fewer numbers of plasma cells and IjTOphocytes, and a distensiori of 
the glands and their ducts with mucus (Fig. 127). Culture of the 
secretions yields a growth of organisms usually found in the respir- 
atory tract with one of the streptococci predominating. 
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Chronic Non-specific Tracheitis —The onh lesion of suig^al 
importance m tins categori is the non-specific inflammation that 
accompamcs mtensue roentgen therapy to the neck The larjnx is 
U'-ualU affected more «^e\crel> than the trachea but sometimes it 
entireli escapes injur\ and the trachea alont is m\oHcd De- 
pending upon the degree of irradiation, there in n or ma\ not be 
Inpcremia and edema of the mucosa and submuco-<a m the earl3 
stages The end result, Jiowever, is a cicatriciil stenosis of the 
lumen of the trachea The normal structures including tlie muscle 
and t\en cartilage are gradualU rcplicctl with dense, acellular and 
a\as(iilar fihrous tissue Of parlicuHi griMt\ are the cases ex- 
hibiting perichondritis for tins leads to e\tC'nsi\e neciosis and 



tir 12S — nia»toin>cn is of t!io Irachia There is rnotaplasia of the mucosa to 
stratified Quamous ipahilmm fiWcris »f ihe '■ulimueo a n diRu«c mhltration with 
pJj-sma cells iTiono^it<"> ana othir leuhorjtcs *11111 metaplasia of a tracheal cartila_e 
to Ijone X 37 5 


sequestration of the cartilaginous rings resulting in collapse of the 
wall and complete stenoM-, of the lumen 

Chronic Specific Tracheitis — Onh four granulomatous lesions of 
the trachea need be mentioned 


Tuberculosis — Yi ith Iheexception of those cases in w Inch infected 
l\mph nodes breik through the wall, tulierculosis of the tracliea is 
alua\s secondan to tubcicuW of the lungs and bronchi The 
lesion is the same as that in the bronchi which is considered m the 
section on tuberculosis of the lung (p 175) 

Scleroma— This usuallj mioUes the nasopharjnx and the 
lir\nx, but somi times it de-'Cends mto the trachea whprp u «,li 
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produce obstruction. The condition has been considered in detail 
in the chapter on the upper respiratory system (p. 117). 

Blastomycosis. — Blastomycosis of the trachea is sometimes found 
as an -extension of the lesion from the larynx. In a case that 
recently came to necropsy the disease started in the larynx fourteen 
years previously at which time a tracheotomy was performed because 
of larjmgeal obstruction. In this interval the original lesion healed 
with extensive fibrosis and distortion of the larynx, but the disease 
extended interiorly to involve the entire trachea, main bronchi and 
their immediate subdivisions. The lumen of the trachea was re- 
duced to a narrow verticle slit and was filled with secretion. The 
mucosa was grey, tough and thick and the submucosa was prominent 
and fibrotic. All the cartilages of the trachea and bronchi were at 
least partly calcified or ossified. Both lungs revealed extensive 
bronchiectasis and numerous abscesses. Histologic sections of 
trachea and bronchi disclosed (1) a mucosa of hypertrophied strati- 
fied squamous epithelium, (2) extensive fibrosis of the submucosa 
with a diffuse infiltration with plasma cells, lymphocytes and fewer 
neutrophils together with focal collections of mononuclear cells and 
giant cells that occasionally contained spores and (3) in the areas 
of ossification, adult bone and bone marrow (Fig. 128). 

Syphilis. — Syphilis of the trachea is not common. Secondary 
lesions like in the mucosa of the mouth may consist of papules or 
shallow ulcers. Tertiary lesions are either of a diffuse granulomatous 
type or of the gummatous variety. The latter are numerous and 
small, or few and large vdth a tendency to early ulceration. Histo- 
logically, they are similar to the tertiary lesions already described in 
the skin. 

Tumors. — Neither benign nor malignant tumors of the trachea 
are common. Those that have been described are : from the mucosa 
a papilloma and carcinoma; from submucosal glands an adenoma; 
from connective tissue a fibroma, amyloid tumor and fibrosarcoma; 
from blood vessels an angioma and hemangioendothelioma; from 
fat tissue a lipoma; from lymphoid tissue a lymphoma; from the 
perichondrium an osteoma; from congenitally misplaced thyroid 
tissue a goiter, and from distant areas metastatic tumors. Most of 
these are self-explanatory and will not be considered further. 
Adenoma of the trachea is similar to adenoma of the bronchus which 
is described under tumors of the lungs. Osteoma, carcinoma, 
sarcoma and metastatic growths are common enough to merit some 
discussion. 

Tracheopathia Osteoplastica. — ^This cumbersome name has been 
applied to multiple bonj^ tumors of the trachea. They are not 
common and until recently most of the reported cases have been 
diagnosed at autopsy but, with the advent of bronchoscopy, more 
and more are be ng discovered during life. The symptoms consist 
of gradually increasing dyspnea, hoarseness, cough, expectoration 
and hemopt 3 ^sis. Small nodulations of osseous tissue first appear 
under the mucosa and between the cartilaginous rings of at least 
the lower two-thirds of the trachea and the main bronchi. The 
membranous portion of the trachea, however, is not affected, i hese 
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nodules graduaH\ increase m size and number until the} produce 
be\ere narro\Mng of the iirwij Htstoloqically, the tumors nrc 
composed of adult bone containing fuUj dc\ eloped marro\^ (Fig 
129) Thej ha\e been considered to arise as (1) an exostosis, (2) 
a congenital anomah of tlic pcnchondnal connccti\e tissue, (3) an 
alteration of the elastic ti'?sue elements and (4) a transformation 
of connective tibsue An origin from the perichondrium of the 
tracheal and broncliial cartilages or an ossification of tlie cirtilages 
them'seUes 'Jcoms to be tlie most logical exp anation, first, because 
bone format on is verj commonh seen m the cartiaginous rings as 
an incident il finding at necrops\ , and second, because the tumors are 
found onh in the Mcinitv of the cartilages and not in the membra- 



Fig 120 — Osteoma of the trachea shonm„ adult bone m the Bubmuco«a The mucosa 
IS composed of straljRcd oquvnous epiUithum x 200 


nous portion of the trachea Treatment is most difficult and the 
ultimate prognosis is not good 

Carcinoma — Carcinoma of the trachea is about five times as 
common as sarcoma The age limits are eighteen to eight} -two 
vears with 90 per cent occurring between the ages of tlurtv and 
seventv vears Men are affected twice as frcquentl} as women 
The earliest symptom is a tickling sensation in the trachea and this 
IS followed later bv an irritating cough, persistent hoarseness con- 
stmt or paroxysmal dvspnea brou^t about bv change m portion 

hemoptvsis, wheezing respirations and asphixia ’ 

The /lOHor usuall} originates m the membranous portion of the 
iml (he lexel m order of frcquiner « the lo«ir third iinner 

n r s; f ‘ ° «■= neoplasms are localized 

flat, infiltrating, poljpoid or pedunculated but occasionallj tliej“re 
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annular and both surround and constrict the entire lumen. They 
all tend to penetrate the wall of the trachea and extend into the 
esophagus. About 70 per cent metastasize to the mediastinal, peri- 
bronch al and cervical lymph nodes and less often to the lungs, 
bones, gastrointestinal tract, liver, pancreas, spleen and kidneys. 

The literature regarding both the histogenesis and the microscopic 
classification is confused. Theoretically, carcinoma of the trachea 
may arise in the mucosa and the submucosal glands and ducts. It 
is probable, however, that most of the tumors originate in the surface 
epithelium. The basal cells of the mucosa of the trachea like those 
of the bronchi are primitive cells that normally differentiate into 
goblet, cuboidal and columnar cells. Therefore, they should be 
capable of producing a tumor composed entirely of any one of these 
cells in which case the arrangement would be of an acinous or 
adenomatous type. When irritated the basal cells also produce 
stratified squamous epithelium and, therefore, when they undergo 
neoplasia there is no reason whj'^ they cannot produce a squamous 
cell carcinoma. The submucosal glands and their ducts, on the 
other hand, are similar to the submucosal glands of the mouth and 
even to the salivary and parotid glands and when each undergoes 
tumefaction the neoplasm is usually a benign adenoma. At times, 
however, the submucosal glands of the trachea may form an adeno- 
carcinoma, although this is probably as infrequent as the develop- 
ment of an adenocarcinoma in a submaxillary gland At any rate 
it is generally agreed that there are two histologic types of carcinoma, 
namely, an adenocarcinoma and a squamous cell carcinoma. Each 
of these is highly malignant — ^the patients usually dying within a 
year. Hence, reports in the literature of adenocarcinoma of the 
trachea cured by simple excision, irradiation or both should be 
regarded with skepticism. It is probable that most if not all of 
these cases are variants of benign adenoma. It is also likely that 
the so-called cylindroma (cylinders of connective tissue interspersed 
with strands of tumor) of the trachea also falls into this category. 
Both of these will be considered further under adenoma of the lung. 

The diagnosis of the carcinoma of the trachea is made from a 
consideration of the history, the roentgenograms including tom- 
ography, direct laryngoscopy, tracheoscopy and most important a 
biopsy. Treatment is most unsatisfactory It consists of surgical 
excision of the tumor area, destruction of the tumor by electro- 
coagulation, implantation of radium and roentgen-ray irradiation 
The prognosis is grave. 

Sarcoma. — Sarcoma of the trachea occurs in a somewhat younger 
age group than does carcinoma. Like other tumors in this region 
they gradually occlude the lumen. The most common single 
symptom is inspiratory and expiratory stridor. Many of these 
tumors are said to develop from an originally ben'gn fibroma and, 
therefore, they grow rather slowlJ^ The most common location is 
the upper portion of the trachea with an origin from the posterior or 
lateral wall. Usually they are attached by a broad base but some- 
times they are po^Tpoid. Histologically, most of them are composed 
of spindle or round cells with scanty cytoplasm although some are 
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definitclj mxxomatous The latter are said to arise from sub- 
mucosal mixed tumors of the salixarj gland tjpe The treatment 
and prognosis parallels that of carcinoma of the trachea 

Secondary growths of the trachea arc much more common than are 
pnmar\ lesions An> tumor tliat grows in the \icmitj of the 
trachea maj compress or penetrate its wall Pnmarj carcinoma 
of the thjroid gland and of the esophagus, hmphoblastomas par- 
ticular!} Hodgkin’s disease, thxmoma and mediastinal teratoma are 
the most common offenders Of the metastatic cancers to the 
neighboring hrnph nodes that cause tracheal compression car- 
cinoma of the iung leads the list 

Mechanical Disturbances — Foreign Bodies — Once a foreign 
bod\ pa«;<5es the lar\’nx its chances of lodging in the trachea are 
relatu eh small In a consecutn e series of 413 foreign bodies in the 
air passages, Clerf found 19 m the lar\n\, 37 in the trachea and 337 
m the bronchi The subject is considered m greater detail in the 
section on the lungs 

Trauma — Ihe most common injuries to the trachea result from 
cuts, bullets and blows The former two usuall} produce a direct 
communication with the exterior resulting in a rush of air, blooda 
froth, d\spnca, c}anosis and cough The latter produces a sub- 
cutaneous nipture with rapidK ensuing emph}scma into the soft 
tissues In one or two hours this roa} extend from the e}cs to the 
scrotum Tiiere arc in addition ccchjmosis and edema into the soft 
tissues of the neck 

Symptoms con>ist of pain, d}spnea, cough, caanosis, wheezing, 
hoarseness and blood\ mucoid expectoration The principal con- 
sideration in the treatment of these cases is the maintenance of an 
adequate airw i} The prognosis is good 

Tracheotomy — Tracheotomx is performed to rehexe obstructive 
sxmptoms u«>uall} produced b} lesions m tlic larxnx and sometimes 
to aid m ridding tlie tracheobronchial tree of excessive secretions 
particularh in cases of foreign bodies m the air passages Four 
complications that may follow tracheotomv are (1) subcutaneous 
emphysema, (2; tension pneumothorax, (3) cellulitis of the neck 
about the ostium and (4) cicatricial stenosis of the trachea The 
most frequent and least important is subcutaneous emphysema, and 
the mo>t “senous is tension pneumotliorax The latter will be con- 
sidered m the section on the pleura (p 204) 

Tracheal Obstruction — Obstruction to the trachea can be pro- 
duced bv almost all of the aforementioned diseases In general it 
may be caused bv factors (1) within the lumen, (2) within the wall 
and (3) pressure from the outside Foreign bodies are the only im- 
portant objects that are found free within the lumen Diseases of the 
uall it'^elf can've obstruction bv producing a uniform thickening of the 
wall and corresponding narrowing of the lumen or by means of 
pedunculated or sc^^ile ma^-es projecting from the wall Among 
the lesions m this category mav be mentioned congenital stervQ'sVs 
acute and chronic inflammations, benign and malignant tumors' 
traumatic edema and hemorrhage, and cicatricial stenosis resulting 
from tracheotomy, excessive irradiation, inhalation of gases, in- 
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flammation and direct trauma. Lesions producing compression 
of the trachea from without may be divided into those in the neck 
and those in the mediastinum. The former includes diseases of the 
thyroid both inflammatory and neoplastic, diseases of the cervical 
lymph nodes particularly the lymphoblastomas and metastatic 
carcinoma, and carcinoma of the esophagus. Some of these also 
operate in the mediastinum but in addition there are congenital 
anomalies of the larger vessels (such as a double aortic arch), 
aneurysm of the aorta, thymoma, teratoma, and other tumors and 
cysts primary of this region. 


Bronchi and Lungs 

PATHOLOGY 

Congenital Anomalies. — Congenital abnormalities of the bronchi 
and lungs are quite common although they frequently produce no 
symptoms until adult life is reached. They will be considered under 
the following four headings : (1 ) accessory and aberrant bronchi and 
lung, (2) agenesis of the lung, (3) cystic disease of the lung and (4) 
situs inversus. 

Accessory and Aberrant Bronchi and Lung. — The ’evel of the bi- 
furcation of the main bronchi may vary resulting in a shorter or longer 
main stem in some individuals as compared with others. This is 
obviously of considerable practical importance for short bronchi 
may offer the surgeon considerable difficulty in completely extir- 
pating a primar}^ bronchogenic carcinoma. Extra bronchi are not 
too common. As ahead}'' mentioned an accessory bronchus usually 
arises from the lower portion of the trachea on the right side but 
sometimes it is seen on the left. Congenital obstruction to a main 
bronchus is infrequent and may consist of a membranous diaphragm 
that completely spans the lumen or a maldevelopment of the 
pulmonar}'- veins that compresses the wall from the outside. 

One of the most frequent and least important anomalies is the 
number of major lobes. There may be two on the right side instead 
of the customar}'- three, and three on the left side instead of two. 
Of more significance are accessory or supernumerary lobes. Some- 
times these are connected by aberrant bronclii to the main airwa}'^ 
and then function as ordinary lung tissue, but at other times such 
a communication is lacking and the mass is physiologically inert. 
There are three common sites for accessory lung tissue. The first is 
the apex of the right lung where a deep cleft of pleura containing 
the azygos vein partially pinches off a piece of ung parenchyma to 
form the “azygos lobe.” The significance of this is threefold: (1) 
it often produces an aberrant shadow on a roentgenogram and 
although it is undiseased it ma}’’ be mistaken for apical tuberculo.sis, 
(2) it ma}^ actuall}'' be the seat of a tuberculous or other infection 
and (3) it may cause the surgeon considerable mechanical difficult}^ 
at the time of a pneumonectom 5 ^ A second location for accessory 
lung tissue is high in the mediastinum and lateral to the trachea 
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nhcre It constitutes a “triclicil accessori lung” Tins usinll} 
communicate*! iMth tlic trachea bj a ^separate bronchus A 
common site for abernnt lung tissue is the mfenor portion of the elt 
side of the chest between the Io\ier lolw of the lung and the dia- 
phragm It is attached to the lung, mediastinum, diaphragm or 
e\en stomach and is alwajs co\ered with pleura, but it has no 
communication with the tracheobronchial tree Its blood siippK 
comes from the thoracic aorta and it is composed of dilated but 
otherwise quite regular bronchial radicles Although it arises from 
entoderm, the question is does it originate dircctU from the pnmi- 
ti\e foregut or from the lung proper^ It is important (1) becau*:e 
it ma\ undergo complete degeneration with increase in sue to 
produce an epithelial lined c\st and (2) because it maN become in- 
fected b^ wa^ of the blootl or limph stream and produce dis- 
turbances such as arc consequent to an^ lociilated piilmonar\ 
infection 

Agenesis of the Lung— Congenital absence of a lung is probabl} 
more frequent than the scantj reports in the literature tend to 
indicate It occurs twice as often on the left side as on the right, 
and in three males to c\cr> two females Two-thirds of the ca«es 
ha^e been recognized in children under twehc jears The symp- 
toms are inconsistent or entirch lacking but when present tliej 
consist of djspnea, stridor and c\anosis Examination discloses an 
absence of the usual pii\sical findings on tlie affected side Five 
theories have been advanced to explain the cause of the agenesis 
(1) atavistic reversion to a reptilian stage, (2) abnormal pressures 
on the fetus in utero, (3) phjiogenetic newness associated with the 
enormous grow th of the lung, (4) infection m utero and (5) some 
inherent defect m the germ plasm itself The latter is probabh the 
correct explanation for there are often other a-'^ociated local and 
distant anomalies 

As seen from the embrv ologj , the condit on is an arrest of dev elop- 
ment of a lung and the stage at w Inch the arrest occurs w ill determine 
the amount of pulmonary tissue present There inaj be (1) no trace 
of a lung, lung bud, bronchus or vascular supplj to the affected side 
In such cases the trachea and remaining bronchus form a continuous 
straight tube without anj narrowing or mucli angulation, (2) a 
small outpocketing of the trachea where tlie bronchus should be with 
no surrounding pulmonan tissue and (3) severe hypoplasia where 
the bronchus is fairlj well developed, reduced m size and surrounded 
b} a mass of underdeveloped, unlobulatcd lung parenchjma Tlie 
affected pleural cavitv is filled with fluid or displaced mediastinal 
structures particular!} heart and th3mus Associated local onowa- 
hes that have been described consist of a defective or absent pleura, 
narrowing of the trachea, increase m number of tracheal cartilages’ 
tracheoesophageal fistula, absence of pulmonarj vessels to the 
affected lung, a common trunk for the mam aortic vessels, and in 
the remaining lung hvpertrophj, emphvsema, abnormal lobulation 
and bronchiectasis Other defects that have been noted arc 
pno&tosis of the ribs, absence of the diaphragm, atresia of the anus 
hare hp and cleft palate and abnormalities of the extremities 
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The diagnosis is suspected in the absence of the usual physical 
signs and roentgenographic markings on the affected side, and is 
confirmed by a bronchoscopic exam nation and a bronchogram. 
Without resort to the latter two, agenesis of the lung may be con- 
fused with pneumonia, massive atelectasis, foreign body in a 
bronchus, hydrothorax, diaphragmatic hernia and paralysis of the 
diaphragm. The prognosis is guarded (1) because other associated 
and more serious anomalies may be present, and (2) because haViiig 
only one functioning lung any normally insignificant pulmonary 
lesion on the good side may cause death. Only 20 per cent of the 
reported cases have lived beyond the age of nineteen years, and 3 
have reached the ages of fifty-eight, sixty-five and seventj^-two years. 

Cystic Disease of the Lung. — Cystic disease of the lung has been 
described under many names some of which are honey-combed lung; 
cystic, fetal, congenital or atelectatic bronchiectasis; true congenital 
cysts; congenital pulmonary lymphangiectasis ; pneumatocele; 
pneumocyst; chronic interstitial, chronic bullous or progressive 
bilateral bullous emphysema, and vanishing lung. Although there 
has been considerable controversy regarding the genesis of pulmo- 
nary cysts it is, at the present time, generally conceded that some 
are congenital whereas others are acquired. For the sake of con- 
venience both forms will be considered here. 

Congenital Cysts. — Despite the fact that this anomaly is develop- 
mental in origin the disease is not always recognized at birth. 
Roughly one-quarter of the cases have been found from birth to one 
year of age, another quarter between the ages of one and fifteen 
years, and the rest over fifteen years. Symptoms are usually absent 
until (1) the cyst becomes progressively distended with air when 
there will be recurring attacks of cyanosis, dyspnea and cough, and 
(2) the cyst becomes infected by way of an opening into a bronchus 
when there will be cough, expectoration of sputum, fever, anorexia, 
weight loss, pains in the chest and other signs and symptoms 
associated with bronchiectasis. Hemoptysis to as much as 500 cc. 
at a time occurs in about 13 per cent of the cases. 

The lesion is a congenital malformation which may arise early or 
relatively late in the development of the lungs by a pinching off of 
portions of the main lung buds or their derivatives. If the arrest 
is early, a globular solitary cyst will form from an accessory bronchial 
bud and it will be situated between the pulmonary lobes or project 
in front of or behind the lung roots. If the arrest is later, nurnerous 
smaller cysts will form from the more peripheral bronchi and 
bronchioles and these will be scattered throughout the lung paren- 
chyma. The exact mechanism involved in the formation of con- 
genital pulmonary cj'^sts is unknovm but it is generally ascribed to 
two factors (1) a pull by the normally faster gi’owing thoracic cage 
on the underdeveloped bronchopulmonar}'^ segment resulting in its 
cystic dilatation, and (2) accumulation of fluid secreted by the 
epithelial cells lining the affected bronchioles. This causes a 
distention of the undeveloped segment with the formation of a cyst. 
Subsequently, the fluid ruptures into a bronchus and is replaced 
with entrapped air wliicli in turn causes a further increase in size. 
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As already indicated the ajds maj be single or multiple, large 
enough to occiipj an entire licmithorax or onlj a few millimeton in 
diameter, and thej mai be situated at the hilum or m anj part of 
the lung TJ&uallj tlie disea'se is limited to one side, but occasionallj 
it lb bilateral At birth the cj&ts contain milki or turbid tluid 
%hich ho\\e\er, is soon replaced witJi air if a communic ition exists 
Mith a bronchus Unle<;s infected the lining ahi ax s smooth, 
glistening, grej and, in the i>olitar 3 ones, trabeculatcd (rig 160) 



Fio 130 Fio 131 


Fig 130 — Congenital cj-st of a lung The lining n smooth anti trabcculafed An 
applicator indicates one of six communirations with bronchi that were demonstrated 
m this spicimcn 

Fn 131 — W all of congenital c>s>t shown m rigiirt 130 The lining is composed of 
ciliated psLudostratificif columnar ipilhchum and the suhmuco-a is infiltrated with 
plasma ctlls and ljmp!ioc>tcs x 200 


\Mitn infected the larger c\sts appeal like ordinary ab-sccs'ios and 
the smiller ones arc mdislinguisbablc fiom acquired bronchiectasis 
Communications x\ith bronchi are free, direct and easilj demon- 
strable m the multiple \anetj, but thej enter the wall obliquclj and 
are somelimcb difficult to find m the sohtarj ones Histologicalhj, 
the former closelj duplicate the structure of a bronchus m that their 
walls consistcntlj disclo'Mj ciliated, cuboidal or columnar epithelium, 
a ba'^ement membnne, smooth mu'-cle, mucous gland’^ and cartilage' 
The larger ejsts are similar except that the smooth mu-’cle, mucous 
glatuK and cartiligc are le^ abundant and more irregularlj dis- 
tributed (I'lg 131) 
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The condition may be suspected from the clinical signs and 
symptoms but often it is asymptomatic and is discovered acci- 
dentally. An ordinary roentgenogram of the chest reveals circum- 
scribed areas of decreased density. A bronchogram shows cystic 
dilatations of the terminal portions of the bronchial tree in cases with 
multiple cj^sts and, as a rule, a complete filling defect of the airway in 
the involved area of a single cyst, with, at the same time, a peripheral 
crowding of the adjacent bronchi. Increased tension in the cyst 
may be released (1) spontaneously by a rupture into the pleural 
cavity, n which case the rent soon heals, and the episode is repeated 
(2) by needle aspiration through the chest wall with also only 
temporary relief, (3) by trocar and catheter nsertion through the 
chest wall for more prolonged aspiration and (4) by marsupialization 
of the cyst onto the chest w’^all. The most effective treatment, 
however, is complete enucleation of the cyst, lobectomy or pneumon- 
ectomy. The mortality is high in infants and children but the 
prognosis in adults is considerably better. Death is due to the 
cystic disease itself, to pneumonia, to tuberculosis, or to right sided 
heart failure. 

Acquired Cysts. — ^Usually acquired cystic disease is associated with 
respiratory infection, chronic bronchitis, peribronchitis, pulmonarj'^ 
fibrosis or bronchial asthma. These produce incomplete bronchial 
obstruction which is followed by overdistention of the corresponding 
alveoli, rupture of the walls and the formation of blebs and bullae 
which also coalesce until large portions of the lung are replaced vdth 
air sacs. Sometimes, however, the same sequence of events takes 
place mthout any demonstrable bronchial occulsion. In such 
instances the dissolution of the lung is apical, bilateral and pro- 
gressive until ultimately most or all of the lung is converted into 
cyst-hke spaces. So far this bilateral progressive lesion has been 
described only in men in the third and fourth decades of life. The 
symptoms are cough, increasing dyspnea, recurring infections of the 
respiratory tract, asthma-hke attacks and cachexia. At autopsy 
one finds thin, cyst-hke emphysematous bullae of varying sizes 
replacing most of the lung and crowding the remaining portions. 
Histologically, the sac wall is composed of compressed, pulmonar}'^ 
parenchyma that usuall}’- contains carbon pigment. There is no 
epithelial fining. The diagnosis is made from roentgenograms of 
the chest which, in the early stages, disclose a replacement of the 
normal apical markings by a patternless tracing of fine linear shadows 
and later by definite cyst-like spaces compressing the lower lobes. 
Bronchography reveals a depression of the bronchi of the upper lobes 
by the bullae. There is no effective treatment. The prognosis is poor, 
none of the cases ha^dng lived longer than eight 3'^ears after s3Tnptoms 
became manifest. Death ensues when there is insufficient pulmonaiy 
tissue left to carr3^ on normal respirator3^ exchange. 

Situs Inversus. — Situs inversus is a mirror image transposition 
of all the thoracic and abdominal organs. The heart projects into 
the right pleural ca\dty; The aortic arch is on the right side; tlie 
right lung has two lobes,' and the left lung has three. It is men- 
tioned here because many of the cases are also accompanied by an 
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absence or infection of the paranasal sinii'ics and bj bronchiectasis 
This combination of anomalies has lieen referred to as Kalagencr s 
triad Although the malformation is present .it birth it is !reqiicntl> 
not recognized until adult life is reached and the vjmplomf. then are 
those con'Jequent to the bronchiectasis Sinusitis is suspected from 
the historj , and both it and the absence of some of the sinuses are 
disco\cred in routine roentgenograms Transposition of the 
thoracic Mscera is demonstrated by ordinarj roentgenograph) of 
the chest, transposition of the colon bj barium enema and bronchi- 
ectasis bj lironchogram The frequent association of this group 
of anomalies fa\ ors the Inpothcsis that some cases of bronchiectasis 
are of congenital origin 

Inflammation — Thcic arc four mflammator) conditions of the 
the bronchi and lungs that are of surgical importance (1) bronchi- 
ectasis, (2) abscess, (3) tuberculosis and (4) lipoul pneumonia 
Bronchiectasis — The term bronchiectasis, as used todaj , signifies 
infection and (lilatation of the bronchi It is a common disease 
^\hlch U5.ualU starts itv childhood, and affects both sexes with cqu d 
frequenc) Earlj in its collide it produces no characteristic symp- 
toms and the condition is often unco\crcd m a routine examination 
In children it u^sUaUj starts as an acute pulmonic process with cUiUs 
and feier, to be followed m a few dajs b> a drj hacking cough, 
and later bi expectoration of mucoid material Occurring attacks 
of “bronchitis” and “pneumonia” are frequent until m tlie adi anced 
stages there is a seierc, hacking and persistent cough with expectoia- 
tion of abundant, foul-smclling, often blood-slrtaked sputum 
Fc\er la present when drainage is inadequate 
Theories regarding tlie nathogen€st» of bronchiectasis ha\e been 
rampant but onl) a feu oi them med l>c considered licre This is 
perhaps best accomplished bj diiiding the cases into the following 
three groups (1) congenital, (2) priman of uncertain etiologj ind 
(3) secondarv to known cause Little more need be said about 
cases of congenital origin as tins lias alread\ been alluded to m the 
dl^cusslon of congemtal cjstic disease of the lung The best 
c\idence perhaps that the disease can originate as a developmental 
anomalj is the frequencj with which it is associated with 
other congenital malformations, particularh, situs inversus and 
fibrocjstic disease of the pancreas The number of cases in this 
category, however, as compared with those in the other two is 
probabl) excccdmglv small 

Most of the cases, especiallj in children, are to bo found m the 
second group— pnmor^ of vncerlam etiology The onset of the 
disease is almost alwajs dated from au lUrvebS such as pneumonia, 
pertu'isis, scirlet fever, measles, mfluenza, immersion, empvema or 
diphtheria The role which each or an\ of the-’o phjs in the 
development of bronchiectasis lias been a moot question, but m 
light of Anspach’s recent work thej can no longer be passed off as 
cntirelv incidental He c irefull) studied a group of 50 children from 
tko cjimcal, roentgenologic and pithologu standpoints, and con- 
cludi.d that the sequence of cvcntsisas follows Bronchial secretion 
whether initiated bj mflammation or aspirated foreign maternl) 
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The condition may be suspected from the clinical signs and 
symptoms but often it is asymptomatic and is discovered acci- 
dentally. An ordinary roentgenogram of the chest reveals circum- 
scribed areas of decreased density. A bronchogram shows cystic 
dilatations of the terminal portions of the bronchial tree in cases vdth 
multiple cj'^sts and, as a rule, a complete filling defect of the airway in 
the involved area of a single cyst, with, at the same time, a peripheral 
crowding of the adjacent bronchi. Increased tension in the cyst 
may be released (1) spontaneously by a rupture into the pleural 
cavity, n which case the rent soon heals, and the episode is repeated 
(2) by needle aspiration through the chest wall with also only 
temporary relief, (3) by trocar and catheter nsertion through the 
chest wall for more prolonged aspiration and (4) by marsupialization 
of the cyst onto the chest wmll. The most effective treatment, 
however, is complete enucleation of the cyst, lobectomy or pneumon- 
ectomy. The mortality is high in infants and children but the 
prognosis in adults is considerably better. Death is due to the 
cystic disease itself, to pneumonia, to tuberculosis, or to right sided 
heart failure. 

Acquired Cysts. — ^Usually acquired cystic disease is associated with 
respiratory infection, chronic bronchitis, peribronchitis, pulmonary 
fibrosis or bronchial asthma. These produce incomplete bronchial 
obstruction which is followed by overdistention of the corresponding 
alveoli, rupture of the walls and the formation of blebs and bullae 
which also coalesce until large portions of the lung are replaced with 
air sacs. Sometimes, however, the same sequence of events takes 
place without anj'’ demonstrable bronchial occulsion. In such 
instances the dissolution of the lung is apical, bilateral and pro- 
gressive until ultimately most or all of the lung is converted into 
cyst-like spaces. So far this bilateral progressive lesion has been 
described only in men in the third and fourth decades of life. The 
symptoms are cough, increasing dyspnea, recurring infections of the 
respiratory tract, asthma-like attacks and cachexia. At autopsy 
one finds thin, cyst-like emphysematous bullae of varying sizes 
replacing most of the lung and crowding the remaining portions. 
Histologically, the sac wall is composed of compressed, pulmonary 
parenchyma that usually contains carbon pigment. There is no 
epithelial lining. The diagnosis is made from roentgenograms of 
the chest which, in the early stages, disclose a replacement of the 
normal apical markings by a patternless tracing of fine linear shadows 
and later b}'' definite cyst-like spaces compressing the lower lobes. 
Bronchography reveals a depression of the bronchi of the upper lobes 
by the bullae. There is no effective treatment. The prognosis is poor, 
none of the cases having lived longer than eight 3 ^ears after symptoms 
became manifest. Death ensues when there is insufficient pulmonary 
tissue left to carry on normal respiratory exchange. 

Situs Inversus. — Situs inversus is a mirror image transposition 
of all the thoracic and abdominal organs. The heart projects into 
the right pleural cavity; tthe aortic arch is on the right side; the 
right lung has two lobes,' and the left lung has three. It is men- 
tioned here because many of the cases are also accompanied by an 
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dull, granuHl and necrotic A prominent feature is a trans^e^be 
trabeculation of the mucosa At this Jstage the bronchial \\alls 
are thick, gre^ and rigid The intervening lung tissue is grej, 
firm, non-cropitant and frequcntlj contains abscesses Tlie v i-'Ccr \1 
and parietal pleuras are clobclj bound together bj den'ie, fibrous 
adhesions 

The earliest microscopic chants arc indistinguishalile from bron- 
chopneumonia The lumen is fiUwl with neutrophils, fibrin, and 
debris, the epithelium is partlj or whollv denuded, and the wall i^ 
infiltrated with neutropluls and a few plasma cells andhmphocvtcs 



Fir 132 — Bronchiectasis The bronchi arc umforml} dilated and their walls are 
lrans\mcl> trabecwlated 


The mural infiltration graduallv increases m severity and destroys 
not onh the elastic and muscle tissue but even the cartilages The 
result IS a weakening of the wall and dilatation The adjacent 
parcnchjana also participates m the inflammatory process m the form 
of an exudative or proliferative mteretitial pneumonia Healing 
begins rather early and is characterized b\ (1) regeneration of the 
bronchial epithelium usually to a stratified squamous, but sometimes 
to a transitional or even a ciliated pseudo-columnar type (Fig 133) 
(2) a replacement of the necrotic areas and exudate by granulation 
ti''sue w hich m time lo'cs its overabundance of capillaries and leav es 
in its stead fibrous (3) a hy-pcrtropliv of the mucous glands 

(4) calcificatioii and hone metaplasia of the bronchial cartilages’ 
(o) fibrous thickening of the alveolar septa (Fig 134), (G) lining of 
the aUeoli with a single Kver of cuboulal cells which are often con- 
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occludes the bronchus. The air distal to the obstruction is absorbed 
resulting in atelectasis. If this is not relieved by postural or 
bronchoscopic drainage the consequent inflammation weakens the 
bronchial wall. The decreased intrathoracic volume as a result of 
the atelectasis increases the negative intrapleural pressure over the 
normal and this causes the weakened bronchial walls to dilate. This 
seems to be the most plausible explanation and fits in not only with 
cases of ordinary pneumonia but also with pertussis, influenza and 
others listed above. If Anspach’s interpretation is correct then 
perhaps there is no room for this second category — primary of 
uncertain etiology. 

The third group — secondary to known causes — comprises those 
cases wherein the lumen of the bronchus or bronchi is obviously 
occluded. The obstruction is brought about by (1) foreign bodies 
in the lumen which are exogenous or endogenous such as caseating 
lymph nodes, or broncholiths (2) changes in the wall which include 
congenital stenosis, inflammation either non-specific or specific as 
tuberculosis are rarely syphilis, tumors both malignant and benign, 
and cicatricial stenosis consequent to trauma and (3) lesions outside 
of the bronchus compressing the wall from without. These are due to 
post pneumonic fibrosis, inflammatory changes in the lymph nodes 
particularly anthracosilicosis and tuberculosis, primary or secondary 
extrabronchial tumors, adhesions, pleural effusions and deformities 
of the thoracic cage such as marked kyphosis and scoliosis. 

The question of paranasal sinusitis as related to bronchiectasis 
has purposely been omitted from the above tabulation. It is one 
that has been discussed for years and is no nearer solution now than 
it was when the controversy first started. In a correlation of the 
histopathologic changes in the mucosa of the nose and sinuses with 
those of the trachea, bronchi and lungs, my experience in some 500 
cases has been that in acute infections such as pneumococcic 
pneumonia the intensit}'' and quality of the lesion in one parallels 
that of the other. The same is true for bronchial asthma but it 
does not hold for tuberculosis, pulmonary abscess or bronchiectasis 
where the intensity of sinus infection never begins to approach that 
present in the lungs. But tliis proves nothing for pus from sinusitis 
ma}'' have plugged the bronchi and initiated the suppuration in 
childhood and while the latter becomes progressively worse the 
former may regress completel 3 ^ 

Bronchiectasis is more often unilateral than bilateral, affects the 
lower lobes more frequentl}'^ than the upper and is found as often 
on the right side as on the left. In the early stages there are no 
grossl}'^ characteristic changes in the lungs. Atelectasis is promi- 
nent. The bronchi are plugged with unusuall}^ thick secretion and 
in the surrounding tissue there are small areas of pneumonic con- 
solidation. Bronchial dilatation begins in about three weeks and 
from this time on it becomes progiessivel}^ more .severe. In the 
fully developed cases the expansions become C3^1indrical, sacculated 
or terminallv bulbous (Fig. 132). They vary in size from equivocal 
enlargements to 3 or 4 cm. in diameter. Tlie lumen is filled with pus 
and the inner surface of the wall is either smooth and glistening or 
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Abscess Lung ab<;cess is not as common as bronclnectasis 

It lb usuillj seen m -idilUs tliirtj to fift> jears of ago and is twice as 
frequent in men as it is in women The usual symptoms in order of 
frequenej are cough, pain in the chest, fetor, hemoptjsis, chills, 
expectoration of foul-smelling sputum, loss of weight and dyspnea 
The disease usinllj /o/fous pneumonia, tonsillectomj , other surgerj , 
influenza, aspiration of foreign bodies, septicemia, thrombophlebitis, 
and, rarel} , penetrating w ounds of the chest The oi'QonisTns, there- 
fore, reach the lung (1) bj penetration from the outside, (2) bj waj 
of the blood stream and (3) hy aspiration through the tracheo- 
bronchial tree The firit route, e\en in war, is uncommon and tlic 



Fig 133^Lung There arc t«o larRt smooth walkU cavities thit com- 

munitated with the hronchi and a third small more recent ptriphtml one with arapghd 
wall The surrounding ti'sui. showa extensive pneumonia 


‘second while more frequent still accounts for onij a few cases of 
pulmonarj alisccss In such in'^tanccs the lesions are iibualh 
multiple and are found not onh m the lungs hut also in other organs 
Most often the> arise as a sequel to staph) loeoccic aureus septicemia, 
but sometimes tlie\ originate m emboli from septic tlirombophlehifjs 
or in a-eptic pulmona^^ infracts The former coubtitufes ihnost 
a unique group for staplnlococcic infections respond to pcmciUm 
therapj and surgical drainage is seldom if eier necesban 

Undoubtedl) the mobt common ciuse of puhnomri ah'cess is. 
aspiration of septic material into the trachcohroncbiil tree Blood 
clot, \iscid mucub, tartar from the teeth, extnwous, foicipn hodiC'. 
and pieces of ton-'il chirged mth anaerobic orgwMiis m ij lx tlu 
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tinuous with the bronchiolar epithelium, (7) filling of the alveolar 
spaces with phagocj^tes containing ingested iodized oil that rvas 
used for bronchography and (8) an organization of the intra-alveolar 
exudate with the formation of granulomatous nodules that have 
been termed “Masson bodies.” 

Cultures of pus from the bronchi yield a mixture of pneumococci, 
streptococci, staphylococci and many other non-specific organisms. 



Fig 133 Fig 134. 

Fig 133. — ^Bronchiectasis shomng a greatly dilated bronchiole. The mucosa is 
composed of regular epithelium on the right, is ulcerated in the center and is stratified 
squamous on the left side. The submucosa is greatly thickened and is infiltiated with 
leukocytes x 50 

Fig. 134. — Bionchiectasis showing extensive inteistitial pneumonia and several 

“ Masson bodies ” x 75 


The complications of bronchiectasis are (1) pulmonary abscess, 
(2) emp 3 ’-ema, (3) bronchopulmonaiy fistula, (4) brain abscess, 
(5) clubbing of the fingers and toes and (6) am 3 doid disease. The 
diagnosis is made on the basis of the history, plysical finding, ex- 
amination of sputum, roentgenograms and fluoroscop 3 '' of the cliest, 
l 3 ronchoscop 3 ^ and bronchograph 3 ^ Treatment in the past has been 
both medical and surgical. Once the disease has established it.se|f 
the former is onh’’ palliative and so the treatment of clioice is 
lobectomy, loliectomies or pneumonectom 3 '. The ultimate prognosis 
in untreated cases is poor, for one-third of the patients die within 
1.8 years after the diagnosis is made. In the surgically treated 
i-f Ic mimb better and if recognized early it should be curative. 
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ina> complete!} emptj and e\oke a spontaneous cure If 

drainage is inadequate the process will (1) spread subtl} to the 
adjacent lung tissue to produce new ab^ce-ises, (2) spill o\er into 
adjoining bronchi and produce not onl> a repetition of the original 
trend of e\ents but also bronchiectasis and (3) extend into the pleura 
to produce a putrid cmp^ema 

The diagnosis is made from a careful historj, roentgenograms of 
the chest, bronchoscop} which helps to preci^el} localize the lesion 
and bronchograpli} which will usiialU demonstrate iodized oil in 
the surrounding bronchi but not the abscess itself Treatment is at 
first medical b} which regime it is estimated that 20 to 50 per cent 
of the cases will be cured If medic il treatment fails surger} is 
indicated, and this consists of external drainage, lobectom\ and 
pneumonectomj The mortality rale in surgically treated cases 
yaries but in some senes it has reached as higli as 50 per cent 
Tuberculosis — Mthough tuberculosis is a S 3 stemic disease and 
generallj in the domain of an internist, the thoracic surgeon has 
been able to cure a number of selected cases that otherwise would 
sureh haycbcenfatal The igcs of the patients operated upon haye 
yaned from fifteen to fifty 'Scycn jears, but most ha^c been m the 


joungcr age group and three women Ime been treated surgicallj 
to eyerj man The symptoms are tho^c consequent to any pul- 
monary tuberculosis and consist of cough, yycaknes-, anorexia, fey er, 
pain in tlie chest, loss of weight, and licmoptjsi^ Tlie duration of 
the illnes's prior to operation lias varied from a few weeks to olcycn 
jears The cases chosen for pneumoncctom) are those with (1) 
extensive multilobular predommatel} unilateral tuberculosis, (2) 
persistent bronchial ulceration or stenosis, (3) active or controlled 
tuberculosis associated with bronchiectasis or abscesses, (4) post 
thoracoplast} uncontrolled disease and (5) isolated tulierculoma 
The sputum has always been positive for tubercle liicilli 
All cases that have been treated surgically have sliown gross 
change's in the mucosa of the bronchi or trachea These arc always 
secondar} to tuberculosis m the more pcnplieral pulmonarj paren- 
chy ma, and come about b\ direct extension from neighboring tulier- 
culous tissue cither \>y way of submucosal l>mp\ialics or perforation 
of oxtribronclual nodes, and, less frequently, b} direct implantation 
of tubercle bacilli from bacteria laden bronchial secretions Hereto- 
fore knowledge regarding the bronchial and pulmonar) lesions w is 
always static and gamed from an examination of autopsy material 
but at the present time the bronchologist is in a unique position to 
obverve the changes from week to week and record not only their 
appearance but al-o their progression and regression The enrlif.-f 
fc.ons arc .ccn m the po.ler.or portion of the snbmucosa at a bron- 
chial orifice or mai citcnd all the «aj up to the trachea The mZ 
Ij nil! mucoMi i, red, edematous, tlnckcncd and granular Histoln™ 
sections at tins time disclose a nonsnceific reaeZn ‘ 

coniiestion and hmphoojtic inliltratiM, but soon small tuWl"^ 
arc formed hctnceii the submucosal elands ri„ 
of central cpitbelioid cells iiith and uitbmit LsZliZ 
poripbcrall, Unglnns’ giant cells, plasma tells anTijmpb’qtZ" 
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starting point of an nljscess pi*ovidcfl tlio natural defenses of tlie 
respiratory tract arc overcome. These defenses consist of (1 ) closiii’c 
of the larynx wliich is aholislicd under anesthesia, (2) cough reflex 
wliicli is abolished not onlj'’ under anesthesia but also in sleep, 
(3) bacteriostatic effect of mucus and (4) action of the cilia which 
work in conjunction with the mucus in a given pH range. The 
organisms most frequently incriminated are Vincent's fusiform 
bacillus, spirochetes, B. melaninogenicum, vibi’iones and micro- 
aerophilic streptococci. The lesion thej*^ produce is the so-called 
putrid lung abscess and this, some authors maintain, is synonymous 
with abscess of the lung as the term is generally used. 

The lesion is single or multiple and unilateral or bilaixiral. It 
involves the I'ight side twice as frequentlj'- as the left and, by some 
authors, is said to affect the lower lobes moi’e often than the upper 



Fig. 136 — Wall of a pulmonary abscess showing three zones — an innei of nectolic 
material, a middle of gianulation tissue and an outer of fibrous tissue, x 37.5. 

ones. In our own material, however, the upper lobes have contained 
the abscess almost twice as often as did the lower lobes. The 
infection starts in the form of an acute focal gangrene distal to 
one of the smaller bronchi where the infected material is located. 
At first it involves onl}^ the corresponding segment of the lung but 
it soon spreads peripherally along the bronchioles in a wedge-shaped 
manner to involve the more distal lung parenchyma and the pleura. 
The bronchi, bronchioles and -surrounding pulmonary ti.ssue are 
rapidly and completely destroyed to form a foul-smelling abscess 
filled with pus, debris, organisms and -sloughed lung (Fig. 135). The 
wall is first lined with detritus and granulation tissue, but the latter 
is soon tran-sformed into a smooth surface (Fig. 136). The inflam- 
matory reaction -spreads to the adjacent lung parenchyma resulting 
in thickening and fibrosis of the -septa and a complete fibrous tissue 
obliteration of the alveoli. Drainage of the absce-s-s into a bronchus 
is usually established within two weeks. If it is adequate the cavity 
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ma\ completely empty itself and e\oke a spontaneous cure If 
drainage is inadequate the process will (1) spread siibth to the 
adjacent lung tissue to produce new aliscesses, (2) spill o\er into 
adjoining bronclu and produce not only a repetition of the original 
trend of eients but also bronchiectasis and (3) extend into the pleura 
to produce a putrid empyema 

The diagnosis is made from a careful history, roentgenograms of 
the chest, bronchoscopy which helps to precisely localize the lesion 
and bronchography which will usually demonstrate iodized oil m 
the surrounding bronchi but not the aliseesa itself Treatment is at 
first medical bi which regime it is estimated that 20 to 50 per cent 
of the cases wall be cured If medical treitment fills surgery is 
indicate^ and this consists of external dr image, lobectomy and 
pneumonectomy The mortality rale in surgically treated cases 
yanes but in some series it has reached as high as 50 per cent 
Tuberculosis — Mthough tuberculosis is a systemic disease and 
generally m the domain of an internist, the thoiacic surgeon has 
been able to cure a number of •selected cases* that otherwibc would 
surely hay e been fatal The ages of the patients operated upon hay c 
yaricd from fifteen to fifty -scycn ycais, but most Ime been in tlio 
younger age group and thiec women hayc been treated surgically 
to eyery man Ihe symptoms arc tlio^e consequent to any pul- 
monary tuberculosis and consist of cough, weaknc*^s, anorexia, foyer, 
pam m the chest, loss of wciglit, and hemoptysis Tlie duration of 
the illne&s prior to operation lias yaned from a few weeks to elcyen 
years The cises cho«!cn for pneumonectomy arc tho«e yyith (1) 
extcnsiye multilobular prt<lommatcly unilatenl tuberculosis, (2) 
persistent bronchial ulceration or stenosis, (3) aclno or controlled 
tuberculosis a‘-sociated yyith bronchiectasis or abscesses, (4) post 
thoracoplasty uncontrollcil disease and (5) isolated tuberculoma 
The sputum has always Ijcen positiye for tubercle bacilli 

Vll cases that haye been treated surgically hayo shoyyn gross 
changes in the mucosa of the bronchi or trachea Tlicse are always 
secondary to lidicrculosis in the more peripheral pulmonary paren- 
chy ma, and come about by direct extension from neighboring tubei- 
culous tissue either by way of submucosal lympliatics or perforation 
of pxtrabronchial nodes, and, le‘« frequently, by direct implantation 
of tubercle bacilli from bacteria laden bronchial secretions Hereto- 
fore knowledge regarding the bronchial and pulmonary lesions was 
always static and gained from an examination of autopsy material, 
but at the present time the bronchologist is m a unique position to 
ob'sene the changes from week to week and record not only their 
appearance but also their progression and regression The earliest 
lesion-? are seen in the posterior portion of the submucosa at a bron- 
chial orifice or may extend all the way up to the trachea The oycr- 
U mg mucosa is red, edematoxis, thickened and granular Histologic 
sections at this time disclose a nonspecific reaction composed of 
congestion and lymphocytic infiltration, but soon small tubercles 
ire formed between the submucosal glands These are composed 
of central epithelioid celK with and y\ithout caseation and more 
pcnpheralU Langhans’ giant cells, plasma cells and lymphocyies 
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A little later the redness in the mucosa begins to wane and small 
ulcerations and granulations become evident. At first the basis of 
the ulcers are infiltrated with l3''mphocytes onl}'" to be rapidl}'' re- 
placed with tuberculous granulation tissue. This is composed of 
debris, caseation necrosis and epithelioid cells that make a poor 
attempt at tubercle formation. Initiallj'' the ulcers are small, 
multiple and rather shallow with the bases covered b}^ a grey ex- 
udate. As they coalesce and enlarge thej'' penetrate deeper until 
they erode even the cartilages. Some ulcers instead of enlarging 



Fig 137. — ^Pulmonary tuberculosis There is extensive tuberculous involvement of 
the mucosa of the large bronchi and caseation necrosis of the periphery parenchyma. 
The lung was removed suigically 


become smaller. The inflammation and edema subsides and, 
gradually, they completely heal and re-epithelialize leaving a 
minimum or entire absence of scarring. Those that progress, how- 
ever, are associated vdth considerable fibrosis, and this in the end 
produces partial or complete cicatricial stenosis of the bronchus. 
The most proximal lesions are alwa3''S continuous with other more 
distal lesions in the bronchi or broncluoles which in turn are con- 
tinuous with lesions in the parenchyma. The involvement of the 
Intermediate portions of the bronchial tree, Iiowever, may be 
emonstrable only histologically. In the lung itself the lesions are 
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usuillj old and ns such re\cal abundant fibrosis, large irregular 
cn\ernous ca\ities, small or laige areas of caseation and irregular 
conglomerations of tubercles (Fig 137) 

The diagnosis is made from the histor3, roentgenograms and find- 
ing the tubercle bacilli m sputum or bronchial secretions If an 
endobronchial biopsj sliould be made b> mistake it maj shon ^ell- 
formed tubercles but more often it discloses necrotic material and 
nonspecific inflammation Sometimes, however, the roentgeno- 
grams suggest carcinoma and tubercle bacilli are hard to find In 
these cases we have often made a presumptive diagnosis of tuber- 
culosis, six weeks before the culture was positive, b> cvtologic ex- 
amination of bronchoscopicallv removed secretions stained b> the 
Papanicolaou technique Of importance m this connection are the 
presence of numerous islands of epithelial cells bearing cilia, giant 
cells of the Langhans’ tvpe and oval celU tint are probably epi- 
thelioid in nature It is to be emphasized tliat the treatment of 
pulmonarj tuberculosis is still medical, but when the previously 
mentioned criteria are fulfilled surgery is indicated The prognosis 
m this selected group of cases is relatively good 

Lipoid Pneumonia — Lipoid pneumonia ordinarily docs not fall 
m the domain of the thoracic surgeon Although on rare occasions 
it may bo an indication for pneumonectomy , more commonly a lung 
has been removed becaU'e of a mistaken diagnosis of bronchogenic 
carcinoma The term is used to denote extensive inflammatory 
changes m the lungs directly brought about by a foreign oil The 
offending agents are cod liver oil, liquid petrolatum, medicated oily 
preparations and milk In infants it is often the product of forced 
feeding's resulting from holding the no«o when the child refuses to 
eat, and in adults it is usually brought about by spraying the nose 
with mineral oil or by taking it internally to relieve habitual con- 
stipation In both infants and adults aspiration of oily material 
may aKo be accomplished m tracheoesophageal fistula, cardiospasm, 
laryngeal paralysis, coma and in debilitated conditions Lipoid 
pneumonia occurs in infants and adults with equal fiequencv 
bince the infantile form is not confused with carcinoma it will be 
omitted from further discussion In adults the pneumonia becomes 
manifest m the fifth decade or later, and is found three times as 
frequently in men as it is m women The lesion may be entirely 
asymptomatic or it may be accompanied by pain m the chest, cough, 
expectoration of scanty blood-tinged sputum and slight fever It 
may thus simulate broncho^nic carcinoma Roentgenograms of 
the chest vary, but m the advanced sta^ there is often a massive 
shadow or a conglomeration of shadows extending from the hilum 
to the base of one lung Tins adds further credence to a diagnosis of 
carcinoma 


Grossly, the early legion resembles a lobar pneumonia in tlie stage 
of grev hepatization m that it is diffuse, grey with yellowash areas 
granular, spongy and mav involve the entire lobe Later there are 
present one or more firm, sharply circumscnbed or ill defined nodules 
of varying sizes that found near the lulum or along the bronck 
of the lower lobes Tlie centers may contain one or more small 



178 


TRACHEA, BRONCHI AND LUNGS 


cavities containing droplets of oil which will characteristically float 
on water. Histologically, the alveoli at first are distorted, collapsed 
or emphysematous and contain vacuoles and macrophages filled 
with emulsified oil (Fig. 138). The septa are thickened by con- 
nective tissue, edema and lymphocjdes and are lined with macro- 
phages. Some of the latter coalesce to form giant cells. As the 
lesion ages there is a diflfuse fibroblastic proliferation in which there 
remain foci of lymphocytes, plasma cells and phagocytes. The 
alveoli are filled with drops of oil, giant cells and foamy macrophages, 
and the septa are fibrotic and lined with a single laj'^er of cuboidal 
cells. The draining lymph nodes disclose droplets of oil free in the 



Fig 138 —Lipoid pneumonia showing an alveolar septum ti emendously thickened by an 
inhltration with laige foam cells, monocytes, plasma cells and fibious tissue, x 400. 


sinusoids and around the follicles, foamy macrophages and patches 
of fibrosis. 

The most important factor in making a correct diagnosis is elicit- 
ing a careful history. Treatment is usuall}'- prophylactic and S 3 ^mp- 
tomatic. If discovered early the prognosis is good, but if diagnosed 
late it is poor. 

Tumors. — Almost all of the tissues from wliich the bronchus is 
composed have been known to give rise to benign and malignant 
tumors. Thus from epithelial structures there develop a papilloma, 
adenoma and carcinoma ; from connective tissue a fibroma, mjocoma, 
fibrosarcoma and myxosarcoma ; from muscle a m^mma, mjmsarcoma 
and myoblastoma; from vessels a hemangioma, lymphangioma and 
hemangioendothelioma; from fat a lipoma and liposarcoma; from 
perichondrium a hamartoma (chondroma), osteoma and osteochon- 
drosarcoma; from lymphoid tissue Hodgkin’s disease and Ij'-mpho- 
sarcoma, and from distant organs metastatic tumors. In general all 
benign growths are innocent only in so far as their ability to invade 
tissue and to metastasize is concerned, for most of them produce 
bronchial obstruction with concomitant suppuration and, thereby, 
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can cau«e death Some of them are also dangerous in that, at ar 
time, tbej can become malignant Primary malignant tumors 
mesodermal origin as a rule occur in relatively young patients 
they start at the periphery they merely replace the lung and produ 
no symptoms until tliey eneroach upon the mediastinum or m\a( 
the chest v\ ill If they start more proximally they will produi 
broncluil ob'^truction and suppuration ol the pulmonary segmei 
distal to the occlusion Tlicy remain localized for a conmlerab 
length of time and when mitastasis does occur it is by way of tl 
blood stream Other than adenoma, hamartoma, hemangiom 
carcinoma and metastatic tumors tlie aforementioned neoplasms a 
infrequent enough to be considered as curiosities and will, thcrefoi 
not be considered further 

Benign Adenoma — Benign adenoma of the bronrlms has bei 
described under wany names some of which are carcinoid cylmdrom 
basal cell carcinoma, benign glandular tumor, endothelioma ai 
mixed tumor In our own laboratorv they constitute about 12 p 
cent of all epithelial tumors of the bronchus and to date we ha’ 
examined approxim itely *10 ca'cs In conlr ist to bronchogenic cc 
emoma this tumor is found more frequently in females than in inal 
and m about half the ca«es the patients arc less than thirty years 
age As in other benign tumors the symptoms arc due to bronchi 
irritation and obstruction, and as such consist of cough with u 
without expectoration, hemoptysis which may be seyero enough 
ncces>itate a transfusion of blood, wheezing respirations, foyer, pa 
m the chest and dvspnta In more than half of our cates the dur 
tion of symptoms, before a correct diagnosis was made, was two 
eight years, thua indiciting the slow growtli of the neoplasm 

The tumor is found more often on tlie left side than on the ngl 
IS always located in the mam bronchi or their immediate subdiy 
sions, and in two-thirds of tlx cases it m\ohos the lower lobi 
Usually by the time the bronchologist examines the patient, tl 
tumor partially or completely occludes the bronchial lumen Tl 
mass IS round, sessile or pedunculated, smootli or superficiallv ulce 
ated, pink, red or purjile, quite firm or soft, and frequently blee 
readily when touched yyitli tlie biopsy forceps Tlie true nature 
the tumor, liowcyer, can only be ascertained wlien the lung is e 
amined after pneumonectomy or it postmortem (Ing 1391 T! 
endobronchial growth js always the smaller portion of the tumc 
Its base IS narrow, occupies the thicknes>5 of the lironcliial wall ai 
IS attached to a round sharply demarcated extrabronchial mass th 
ordinarily is two or three times the size of the portion m tlie lumc 
TJie entile size of tiie neoplasm yaries, but most of the ones we li i 
seen are i to fi cm in diameter On cut surface th( tumor is gre 
pink or liemorrhagic sometimes with small areas of frank necio' 
mcl occasionally exhibiting bone or cartilage B\ the time i. 
patliologist rtcencs the specimen, the bronchi distal to the turn 
arc greatly dilated and filled with pus and the surrounding lung Ijss; 
Is atelectatic and fibrotic 

The histologic picture \anes a great deal from tumor to tumoi b 
is quite eon^tant throughout the same tumor eyen when succossi 
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biopsies are removed years apart (Figs. 140 and 141). The surface 
is alwaj^s covered with bronchial epithelium which may be atten- 
uated, superficially ulcerated or metaplastic. The basement mem- 
brane ordinarily is distinct and intact although rarely it is broken 
and cords of basal from the epithelium descend into the submucosa 
where they are continuous with the tumor proper. Beneath the 
basement membrane there is usually a thin or broad band of dense 
or edematous and vascular connective tissue which separates the 
neoplasm from the mucosa. The tumor is composed of two basic 
elements — epithelial cells and supporting stroma. Although the 
former vary from tumor to tumor the}^ have one characteristic in 



Fig. 139 — Benign adenoma The endobronchial portion only is seen It is large, 
jound, smooth and pedunculated The bronchi distally are gieatly dilated. 


common. They are alwaj^'S regular. The}’' are arranged in whorls, 
nuggets, sheets, cords or glands. The latter are really not true 
glands but appear rather as clusters of cells in some instances sur- 
rounding capillaries and, in others, empty spaces which apparently 
are derived from a mjocomatous degeneration of the epithelial cells 
themselves. The pseudoglands frequently contain strands of bluish 
stained mucoid material and partly degenerated epithelial cells. 
The tumor cells are slightly larger than the basal cells of the mucosa. 
They are pob’^gonal or oval and usuall}^ have an abundant amount of 
ill-defined pink or slightly basophilic cytoplasm. In most tumors 
the nuclei are round or oval, evenly stained and vesicular, but, at 
times they are more spindle and quite pycnotic. Usually the}^ are 
centrally placed and single although, occasionally, they are eccentric. 
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double and when the cells are disunited thej beai some resemblance 
to pla'sma cells The stroma likewise \‘»rics in quantity and quality 
In some tumor** it is scanti and almost imperceptible whereas in 
others it forms tlun or liraad strands of connectuc tissue that sepa- 
rate mas^^es of epithelial cells It mij be loose, dense, collagenous, 
edematous or franklj mj^omatous and maj contain a few or man\ 
engorged capillaries and sometimes large lakes of extra%asated 
er5 throcj tes Inflammator} cclK m the stroma are inconspicuous 
but when present consist of a few plasma cells and ljmphoc3tes 
The aboie are the onh elements encountered m an examination of 
endo‘*copicall> rcmo\ed t^siic A\hen one examines an entire 



IiG 140 Fig 141 


Fir 140 — UcniRn adenoma showinc sheets of \trj uniformlj 'itainmg cells with 
abundant ill definotl c>topIasm The stroma is scantj but vcr\ va-'Cuhr x 200 
Fig 141 — Benign adenoma shon-jng pstudoglands that contain strands of blui^sh 
stained material and degenerating epithelial cells x 200 


Specimen, however, one occasionallj finds near the pedicle connect- 
ing the two mas-scs of tumor bits of cartilage and bone The former 
IS, practicall} alwajs, much m abcvance while the latter quite 
con*;picuous Both are regular but the bone often exhibits an 
intense Inpcrplasia of the marrow cells Ordinarih the tumor re- 
mains, localized for maiij xears though at anj time it maj become 
cmcerou*! and extend not onH to other portionb of the same lung 
but als,o metastasize to the draining h mph nodes and distant organs 
Uthough all autfiors agree that the tumor is epithelial m nature 
Its Imtogmcbis is still in dispute It has been considered to arive 
from the basal cells of the bronclual epithelium, from submucosal 
glands, from oncoevtes and from misplaced embryonal bronchial 
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buds which in later life undergo neoplasia and form a true mixed 
tumor. The latter concept has been based on finding pieces of 
cartilage, bone and, allegedly, muscle in the tumor. We have not 
been able to identify muscle but we have found cartilage and bone 
in some of our cases. Of these onlj'^ the bone is hyperplastic whereas 
there is no more cartilage than is usually found in a normal bronchial 
wall. In no instance, hoAvever, have either l^een an integral part of 
the tumor. Rather the}'’ are usuall}' found in a focal area of not 
more than 1 cm. in diameter and in the narrow or mural portion of 
the tumor. The cartilage is a residuum of the bi’onchial wall and 
the bone develops from the perichondrium as a result of long-con- 
tinued irritation by the tumor. Similar proliferations of osseous 
tissue are frequentl}’’ seen in other irritative lesions, as for example 
bronchiectasis. Because of the varied histologic structure of the 
tumor with, at times, a resemblance to (1) C3'Stic basal cell car- 
cinoma of the skin, (2) adenoma of the parotid or submaxillary 
glands and (3) oncocytes which among other places are found in the 
salivary glands and submucosal glands of the trachea and bronchi, 
it is m}'^ opinion that benign adenoma is not a single tumor but a 
group of tumors that arise from basal cells of the mucosa, from sub- 
mucosal glands and from oncocytes. 

The diagnosis is made (1) from ordinaiy roentgenograms of the 
chest which show atelectasis or bronchiectasis with or without a 
circumscribed tumor, (2) from tomograms which precisel}" outline 
the tumor and (3) from a-bronchoscopic exan ination at wliich time 
the tumor is visualized and a portion removed for histologic study. 
Formerly, treatment was endoscopic removal or electrocoagulation of 
the tumor, but because of the collar-button-like nature of the growth 
and its potentially cancerous tendency the consensus at the present 
time is lobectomy or pneumonectomy. If such treatment is carried 
out the prognosis is excellent If treated locally or not at all, death 
results from bronchiectasis, pneumonia, malignant transformation 
of the tumor or unrelated causes. 

Hamartoma. — Hamartoma of the lung, as in any other organ, 
implies a tumor composed of normal tissues abnormally arranged. 
In reality it is actually a chondroma which has epithelial and meso- 
dermal elements added. Many of the tumors have been discovered 
as an incidental finding at necropsy but since some are picked up 
during life they are of clinical importance. Most of them are en- 
tirely asymptomatic although dyspnea on exertion, burning sensation 
in the chest and cough have been described. They occur wth equal 
frequency in both sexes and have been encountered moSt often after 
the age of fifty years. 

The tumor involves one lung as often as the other, is usuall}^ 
situated subpleurally and varies in size from a few millimeters to 
one that fills the entire hemithorax. It is sharply circumscribed, 
lobulated, hard and on section the only grossly recognizable tissue 
is cartilage containing areas of calcification and ossification. Some- 
times there are cysts between the islands of cartilage and, rarely, 
a bronchus may be seen entering a tumor mass. Histologically, 
islands of adult or embryonic cartilage are surrounded by bands ol 
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connectuc tissue iihicli has a tendencj to undergo mucoid degenera- 
tion (Fig 142) Foci of adult bone with weU-deielopcd rnarrow arc 
quite frequent \t tlic poripherj, both the cartilage and the bone 
are co\ered with columnar or cuboidal epitlichum winch may or ma\ 
not be ciliated and w Inch often secretes mucus lu \ ariablc quantities 
Fatt\ ti-^sut IS found quite regularh and smooth muscle rarelj 
The tumor is benign, but a eban^ to an o**teoc)iondrosarcoma has 
been reported 

If the diagnosis is made during life it is Insed on roentgenognms 
which show a mass of greater mtensitj surrounded b} normal lung 
and exhibiting sharp lohiilated borders and inner areas of calcifica- 
tion or ossification Treatment is enucleation, lobectomj or pneu- 



tir 142— 'Hamartoma Thrr« an Mvcral xlarwl? of fartilaRL «urr[Kinclcd 1>> con 
iKftivt ti'suc which !•> co\«ml wuh rogulir * pvlhthvim x 50 

moncctomj depending upon tlic size of the tumor The prognosis 
IS cxcelknt 

Hemangioma — Hemangioma of the lung has also been described 
under pulmonary arlerio icnou^ fistula It is uncommon and is one 
of the few mtrathoracic tumors that can be diagnosed correct^ 
witliout rc'jort to a biopsx The tumor is reallj a mass of lilood 
le^seh connected with both the pulmonary arteries and \eins, thus 
producing a sliunt between the two circulations As a result some 
of the blood passes through the lungs without being owgcnated 
Consequentlj, tlie patients characteristically deielop dyspnea, 
clubbing of tlie digits, cy anosn and poly cy thcmia Roentgenograms 
of the clie>t disclose non-specific puImonar\ shadows of increased 
deiibiti in one or both lung fields Pathologically, the tumors \ary 
m size from 3 to 8 cm , are located m anx portion of tlie lung, are 
solitary or multiple, and are composed of a spong\ mas? of dilated 
\ascular channels or well dexeloped cxstic spaces filled with blood 
If di'-'Ccted carefully both arterial and xenons connections with the 
tumor can iMialh be demonstrated Micro'^copically tiie neoplasms 
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are composed of endothelial lined cavernous spaces containing 
erythrocytes. They do not produce metastases. The chief com- 
plication is massive hemorrhage which ma}’- be fatal. As a result of 
polycjdhemia there ma}'’ be exhaustion of the bone marrow, granulo- 
cytopenia or thrombosis. The prognosis is thus grave. The treat- 
ment of choice is local excision, lobectomy or pneumonectomy. 

Carcinoma. — Primary carcinoma of the lung is a^common disease. 
In the United States it is responsible for about 6000 deaths a j'^ear. 
Due to refinements in modern methods of diagnosis there is little 
doubt that the disease is being recognized more frequently now than 
it has been in the past. Most chest specialists are of the opinion 
that there has been not only an apparent but also an actual increase 
in its frequenc}'’, l^ut those who have taken the trouble to compile 
statistics are of the opinion that there has been no “real increment. 
Nevertheless, at the present time it constitutes about lO'per cent of 
all cancers and is considered as the fifthAnost common carcinoma 
in males. It occurs at anj'’ age from infanc}^ to the eighth decade 
but is usuall}'^ seen Ije^mnd the age'^f forty years and at an average 
of about fifty years. From 75 to 90 per cent of the cases are found 
in males and the white race is affected one and one half times as 
often as the colored. There are no early symptoms in carcinoma of 
the lung and for this reason the physician must be forever mindful 
of the possibility of this disease in ever}’- patient presenting com- 
plaints referable to the chest. At the present time, 60*^per cent of 
pulmonary carcinomas are incorrectly -^diagnosed and treated for 
twelve ‘'months or more. What a waste of precious time!_ The 
presenting symptoms in order of frequency are cough which initially 
is irritating and dry but later productive, pains in the chest, dyspnea, 
hemoptysis, loss of strength, loss of weight, anorexia, fever, night 
sweats, wheezing respirations and hoarseness. 

The cause of carcinoma is a conundrum. Almost every disease 
that affects the lungs and every material inhaled with the air has 
been considered of etiologic importance on the premise that chronic 
irritation is a predisposing factor. Among these have been (p 
inflammation such as pneumonia, influenza, asthma, tuberculosis, 
bronchiectasis, chronic bronchitis and abscess, (2) pneumoconiosis 
particularly silicosis and asbestosis and (3) inhaled substances as 
gas, tobacco smoke, automobile fumes and sublimates of tar. De- 
spite their incrimination, however, none of these has been deflnitely 
proved to be a causative factor. 

Except for an occasional origin from the submucosal glands or 
ducts, primary carcinoma of the lung probably always arises from 
the basal^ells of the mucosa. This question has already been dis- 
cussed in the section on carcinoma of the trachea (p. 162). It 
must be added, however, that many authors believe that a primary 
carcinoma can arise in the epithelial cellsTining the alveoli and have 
referred to this as alveolar cell carcinoma. Such a premise pre- 
supposes that the alveolar septums are lined with or contain epithe- 
lial cells — a question which has aroused much controversy and is far 
from settled. These cells are somewhat nebulous to say the least, 
for they are nevei'^recognizable in routine sections of normal lungs. 
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The problem li too complicated and perhaps too academic to discufcs 
at length here It is sufficient to saa tliat carcinoma probabl} does 
not arise ui the aUeoli and that tumors so designated are primarj 
bronchogenic and metastatjc adenocarcinoma nho^e original sites 
were not found 

Carcinoma of the lung imoUes each lung with approximate!} 
equal frequenc} , and is said to be located m the mam bronchi or their 
first subdiMsions in about 75 per cent of the ca«es and at the pe- 
ripher} m onlj 3 per cent lliese figure*, are probabU incorrect 
Our own experience has been that onl} 42'per cent are located near 
the hilum and most of the resf'arc at the penpher} Seldom does 
one ha\e the opportunit} to examine an carl} circinoma unless it 
IS an incidental finding or unless ficmopt}sis is an ilarmmg initial 



Fir 143 — terj carl> carcinoma of a mam bronchu« shoning onlv granulantj of the 
mucosji 


s}niptom In such ca‘?es the^rif change in the mucosa is a loss of 
the normal luster to be followed b} an irregular, fine'^granuhrit} 
of tlie surface (P ig 143) Tlic area ma} lie small or mitialh ln^ oH e 
2 to 4 cm of the epithelium Vt first the lesion is confined en- 
tireh to the mucosa, but soon it penctratesio the submucosa, the 
cartilages and be}ond wliere it ma’v measure man} centimeters in 
diameter Concomitants it spreads'around the lumen and, as it 
does so, it narrows and then compictel} •^constricts the bronchial 
orifice (Fi^ 158) This taqiG of tumor is usuall} gre}ish’'wliite, 
extremeb’^firm and wlien large contains irregular areas of necrosis 
and homorrJnge Le^sJcMUentli tlie tumor starts in a small area 
of the mucosa and projects-'into the lumen as a largo poljpoid mass 
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broader. As in the stenosing type of carcinoma, so as in the 
polypoid, the walMs destroyed and the extension of the tumor be- 
yond the bronchus reaches similar proportions. In either case the 
growths produce bronchial obstruction that is always accompanied 
by varying degrees of bronchiectasis and abscess formation in the 
distal segment of the lung. In the more veri'pherallu located tumors 
the point of origin is often difficult or impossible to find. These 
tumors are grossly similar to pulmonaiy extensions from the more 
proximal growths and as such take on one of three appearances; 
(1) they are composed of large or small, sharpb'-'^circumscribed, 
centrally necrotic masses of grej'’, firm tumor tissue pushing the lung 
parenchyma aside and destroying that which it infiltrates (Fig. 145), 



Fig. 144. — Polypoid carcinoma of a main bronchus The tumor has straddled the wall 
and almost completely occluded the bronchial lumen 


(2) they resemble focal or lobar*'pneumonia in the stage of grej^’ 
hepatization, that is, they are firm but ill defined, infiltrate to but 
do not destroy the pleura and do not entirely obliterate the underiy- 
ing pulmonic architecture and (3) they superficially look like miliary 
or conglomerate tuberculous pneumonia. On closer inspection, how- 
ever, the nodules in carcinoma vary a great deal more in size than 
do tubercles and the larger ones do not show the caseation that 
conglomerate tubercles of this magnitude usually do. . 

Histologically, carcinoma of the lung is one of the most ‘pleomor- 
phic of all carcinomas. For this reason it is difficult to classify 
preciselj^ and the best that one can do is to state which type of tissue 
predominates. The cellular variation is evident not only in the 
metastasis as compared with the primary growth but even in a 
single microscopic field. Nevertheless, three broad groups are 
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broader. As in the stenosing type of carcinoma, so as in the 
polypoid, the wall-^is destroyed and the extension of the tumor be- 
yond the bronchus reaches similar proportions. In either case the 
growths produce bronchial obstruction that is always accompanied 
by varying degrees of bronchiectasis and abscess formation in the 
distal segment of the lung. In the more veri'pherallu located tumors 
the point of origin is often difficult or impossible to find These 
tumors are grossly similar to pulmonary extensions from the more 
proximal growths and as such take on one of three appearances; 
(1) they are composed of large or small, sharply'^circumscribed, 
centrally necrotic masses of grey, firm tumor tissue pushing the lung 
parenchyma aside and destroying that which it infiltrates (Fig. 145), 



Fig. 144. — Polypoid carcinoma of a mam bronchus The tumor has straddled the wall 
and almost completely occluded the bronchial lumen. 


(2) they resemble focal or lobar*'pneumonia in the stage of grey 
hepatization, that is, they are firm but ill defined, infiltrate to but 
do not destroy the pleura and do not entirely obliterate the underiy- 
ing pulmonic architecture and (3) they superficially look like miliary 
or conglomerate tuberculous pneumonia. On closer inspection, how- 
ever, the nodules in carcinoma vary a great deal more in size than 
do tubercles and the larger ones do not show the caseation that 
conglomerate tubercles of this magnitude usually do. 

Histologically, carcinoma of the lung is one of the most*pleomor- 
phic of all carcinomas. For this reason it is difficult to classify 
precisely, and the best that one can do is to state which type of tissue 
predominates. The cellular variation is evident not only in the 
metastasis as compared with the primary growth but even in a 
single microscopic field. Nevertheless, three broad groups are 
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the alveolar spaces similar to a pneumonic exudate and leave the 
septa intact. 

Adenocarcinoma is considerably less frequent than the squamous 
cell variety. In the bronchial wall, the peribronchial tissue and 
metastatic lesions, the cells are arranged in irregular acini supported 
by varjdng amounts of a vascular, loose or dense fibrous tissue 
stroma. In the lung parenchyma, however, they use the septa as 
a scaffolding and are characteristicallj’’ disposed about the periphery 
of the alveoli (Fig. 147). Frequently, thej^ form papillary or more 



Fig. 146 Fig. 147. 

Fig. 146 — Squamous cell carcinoma of the lung The submucosa is infiltrated with 
irregular stiands of epithelial cells containing one pearl, x 100 
Fig. 147. — ^Adenocarcinoma of the lung showing alveoli lined with several layers of tall 

cuboidal cells x 200. 

solid masses that project into the lumen and resemble renal 
glomeruli The cells are low cuboidal, tall cuboidal or columnar. 
Sometimes they form a single peripheral layer, but at other times 
they are 2 to 4 cells deep. The cytoplasm is homogeneously deep 
pink or contains vacuoles filled with mucoid material. At times, 
this is so abundant that it streams forth in long strands to fill the 
lumen of the acini. The nuclei as a rule are quite regular, round or 
oval and deeply but regularly stained. There may be several in a 
single cell. Mitoses are not abundant 
Fortunately, a tumor predominantly of the anaplastic cell type is 
the least frequent for it is also the most rapidly growing. Its cells 
are even more irregular than are those of the other two groups. 
They are (1) oval or spindle shaped and commonly called '^oat cell” 
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the alveolar spaces similar to a pneumonic exudate and leave the 
septa intact. 

Adenocarcinoma is considerably less frequent than the squamous 
cell variety. In the bronchial wall, the peribronchial tissue and 
metastatic lesions, the cells are arranged in irregular acini supported 
by varying amounts of a vascular, loose or dense fibrous tissue 
stroma. In the lung parenchyma, however, they use the septa as 
a scaffolding and are characteristically disposed about the periphery 
of the alveoli (Fig. 147). Frequently, thej'’ form papillary or more 
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Fig 146. — Squamous cell carcinoma of the lung. The submucosa is infiltrated uith 
irregular strands of epithelial cells containing one pearl x 100. 

Fig. 147. — Adenocarcinoma of the lung showing alveoli lined with seveial layers of tall 

cuboidal cells, x 200. 

solid masses that project into the lumen and resemble renal 
glomeruli. The cells are low cuboidal, tall cuboidal or colunmar. 
Sometimes they form a single peripheral layer, but at other times 
they are 2 to 4 cells deep. The cytoplasm is homogeneously deep 
pink or contains vacuoles filled with mucoid material. At times, 
this is so abundant that it streams forth in long strands to fill the 
lumen of the acini. The nuclei as a rule are quite regular, round or 
oval and deeply but regularly stained. There maj'^ be several in a 
single cell. Mitoses are not abundant. 

Fortunately, a tumor predominantly of the anaplastic cell type is 
the least frequent for it is also the most rapidly growing. Its cells 
are even more irregular than are those of the other two groups. 
They are (1) oval or spindle shaped and commonly called ‘^oat cell’^ 
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the alveolar spaces similar to a pneumonic exudate and leave the 
septa intact. 

Adenocarcinoma is considerably less frequent than the squamous 
cell variety. In the bronchial wall, the peribronchial tissue and 
metastatic lesions, the cells are arranged in irregular acini supported 
by varying amounts of a vascular, loose or dense fibrous tissue 
stroma. In the lung parenchyma, however, the}'" use the septa as 
a scaffolding and are characteristicall}^ disposed about the periphery 
of the alveoli (Fig. 147). Frequently, the}’’ form papillary or more 
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Fig. 146 — Squamous cell carcinoma of the lung. The submucosa is infiltrated with 
iriegular strands of epithelial cells containing one pearl x 100 
Fig. 147. — Adenocarcinoma of the lung showing alveoli lined vdth several layers of tall 

cuboidal cells x 200. 

solid masses that project into the lumen and resemble renal 
glomeruli. The cells are low cuboidal, tall cuboidal or colunmar. 
Sometimes they form a single peripheral layer, but at other times 
they are 2 to 4 cells deep. The cytoplasm is homogeneously deep 
pink or contains vacuoles filled with mucoid material. At times, 
this is so abundant that it streams forth in long strands to fill the 
lumen of the acini. The nuclei as a rule are quite regular, round or 
oval and deeply but regularly stained. There may be several in a 
single cell. Mitoses are not abundant. 

Fortunately, a tumor predominantly of the anaplastic cell type is 
the least frequent for it is also the most rapidly growing. Its cells 
are even more irregular than are those of the otlier two groups. 
The}^ are (1) oval or spindle shaped and commonly called “oat cell" 





190 


TRACHEA, BRONCHI AND LUNGS 


lungs are examined at neci-oi3sy. As ali-eady infen-ed the tumor 
extends to the surrounding lung tissue, pleui’a and mediastinum. 
When it reaches the pleura il. usuall}’’ produces a hemorrhagic or 
serous effusion the sediment of which often contains cancer cells. 
In the mediastinum it infiltrates the lymph nodes, blood vessels, 
pericardium, heart, ti-achea, esophagus and recurrent laiyngeal 
nerve. The latter results in laryngeal paralysis. Encroachment 
upon the veins produces edema of the upper extremities, head and 
neck if the superior vena cava is involved, and ascites with edema 
of the lower extremities if the inferior vena cava is occluded. Direct 
extension to the thoi'acic inlet produces the Pancoast syndrome which 
is discussed in the section on the pleura Di.stant meta^lases in 
approximate!}’’ the order of frequency occur in lymph nodes, liver, 
adrenals, kidneys, opposite lung, Ijones, bi’ain, spleen and pancreas. 



Fig 150- — Secietions lemoved at bionchoscopj’- fiom the same case illustiatcci in 
figuie 145. Theie aie numeious single cancer colls and one ivell-formed pcail 
Papanicolaou stain, x 400. 

v^^ancer of the lung is so incipient that often by the time there are 
an}^ symptoms, it is already too late. To Avait for a characteristic 
history is to court AAoth disaster. Roentgenograms of the chest are 
of the greatest value in picking up shadows which can then be 
further investigated by fluoroscopiejexanaination, tomog ram s and 
bronchograms. Bronchoscopic examination is of inestimable im- 
portance in making a positive diagnosis by visualizing the tumor 
and securing both tissue for histologic study and secretions for 
cytologic examination. Reports in the literature indicate that tissue 
can be secured in 75 per cent of the cases. Our own experience has 
been that it can be obtained in only 42 per cent of the cases for the 
remaining groivths are peripheral and beyond the reach of the 
bronchoscope. In an additional 40 per cent, hoAvever, we have been 
able to make a positive cytologic diagnosis of carcinoma by finding 
cancer cells in bronchial secretions (Fig. 150). A morphologic 
diagnosis is also made by aspiration of the tumor through the chest 
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Will (m selected cases), at exploratorv thoracotomy, and \\hcn the 
disease has advanced bevond the curable stage from cells m the 
pleunl effusion, metastatic nodules and, of course, it necropsy 
The onh effective Ircalmeni is pneumonectomy with removal of the 
draining lymph nodes The prognosis is grave for the five year 
survival rate in the best clinics is onh 5 to 8 per cent Untreated 
patients are usually dead within a year 

Secondary tumors of the lungs are very common In hospitals 
where there is an active department of bronchologv, the ratio of 
primary to secondarv pulmonarv neoplasms in cases coming to 
necropsy is about equal, but m m ordmarv hospital the latter exceeds 
the former Becau'^c the lungs receive venous blood from all parts 
of the body, it is only natural that tumors metastasizing by way of 
the blood stream should lodge in the small pulmonary capillaries 
Our own mateiial consists of 125 cases of carcinoma and about 30 
cates of sarcoma with metastascs to the lungs encountered m a total 
of 600 ncciopsios on patients with neoplasms The primary sites 
arc in the sljn, smuscs, breast, mucous membranes of the mouth, 
thyroid gland, gastroin^stinal tract, hver, gall bladder, pancreas, 
adrenal glands, gcmto-urinary system, bones and bone marrow 
Surprisingly enougli, botli the gross and microscopic distribution 
clo‘>ely simulates primary neoplasms of the lung Tliero is onh 
one exception Rarely do secondary pulmonarv tumors mvade 
the mucosa of a larger bronchus to produce obstruction of the lumen 
with atelectasis and bronchiectasis distal to the occlusion This, 
as already stated, is common in piimarv bronchogenic growths 
Metastatic tumors to tlic lungs, lioucver, ore usually indistinguish- 
able both grossly and rocntgtnologically from primary peripheral 
tumors of the lung In each there are a few or many, sliarph 
circumscribed or ill-defined, single or confluent nodules measuring 
from less than a millimeter to many centimeters m diameter, or there 
IS a diffuse pulmonic infiltration that is difficult to distinguish from 
oidmiry pneumonia The microscopic distnliution of metastatic 
pulmonary tumors is likewise similar to that of primary neoplasms 
in the lungs Tlie perivascular and peribronchial lymphatics, the 
blood vessels and the bronchi all contain tumor cells In the lung 
parenchvma neoplastic cells are distnbuted in three definite patterns 
with transitions from one to the other First, m tumors accom- 
panied by fibrous tissue the aiiangement is m irregular nests or 
masses of cells that completely destroy the underlying pulmonary 
parenchvma Second, when the cells are anaplastic or in solid 
formation and unaccompanied by fibrous tissue, they are fiequcntly 
deposited w ithm the ah eoHr lumens m a manner similar to a pneai- 
monic exiulate Third, when the tumoi is a pure adenocarcinoma 
the cancer cells line tlie alveolar ‘«pta 
The diagnosis of metastatic pulmonarv neoplasms made by 
finding tlie primary site jn some other organ Ordinarily, the prog- 
nosis is hopeless and treatment is palliative Theic is only one 
exception to this rule A solitary pulmonic metastasis, occurring 
«cv eral y ears after a primarv tumor in some other portion of the body 
has l)ccn eradicated, laccuitdby lobectomy or pneumonectomy 
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lungs are examined at necrops 3 ^ As already inferred the tumor 
extends to the surrounding lung tissue, pleura and mediastinum. 
When it reaches the pleura it usually produces a hemorrhagic or 
serous effusion the sediment of which often contains cancer cells. 
In the mediastinum it infiltrates the Ijmiph nodes, l)lood vessels, 
pericardium, heart, ti-achea, esophagus and recurrent laryngeal 
nerve. The latter results in laryngeal paralysis. Encroachment 
upon the veins produces edema of the upper extremities, head and 
neck if the superioi- vena cava is involved, and ascites with edema 
of the lower extremities if the inferior vena cava is occluded. Direct 
extension to the thoracic inlet produces the Pancoast syjidrome which 
is discussed in the section on the pleura Distant metastases in 
approximatel}'^ the ordei- of frequency occur in lymph nodes, liver, 
adrenals, kidney's, opposite lung, bones, brain, spleen and pancreas. 



Fig 150 — Secretions leinoved at bionchoscopy from tlio same case illustiatecl in 
figuie 145. Thcie aie numcious single cancel cells and one well-foimcd peail. 
Papanicolaou stain x 400 

v^ancer of the lung is so incipient that often by the time there are 
any S 3 ^mptoms, it is already too late. To wait for a characteristic 
histor}'- is to court ivith disaster. Roentgenograms of the chest are 
of the greatest value in picking up shadows which can then be 
further investigated by fiuoroscopic^examination, tonmgrams and 
bronchpgrams. Bronchoscopic examination is of inestimable im- 
portance in making a positive diagnosis b}'" visualizing the tumor 
and securing both tissue for histologic stud}'^ and secretions for 
cjdologic examination. Reports in the literature indicate that tissue 
can be secured in 75 per cent of the cases. Our own experience has 
been that it can be obtained in only 42 per cent of the cases for the 
remaining growths are peripheral and beyond the reach of the 
bronchoscope. In an additional 40 per cent, however, we have been 
able to make a positive cytologic diagnosis of carcinoma by finding 
cancer cells in bronchial secretions (Fig. 150). A morphologic 
diagnosis is also made by aspiration of the tumor through the chest 



TRACIIIA, RRO\CHl A^D LVAGS 


193 


all the lobes This includes bronchiectasis, cjstic di<?eise, abscess 
and, rarelj, chronic fibrous pneumonitis, hpoid pneumonia and 
fungus di'^ea'se (3) Selected cases of pulmonar) tuberculosis 

Postoperative Pulmonary Complications — There arc tiio post- 
operatne pulmonary complications that merit mentioning (1) 
atelectasis, and pneumonia, and (2) embolism Atelectasis follo\ied 
by pneumonia is perhaps the more frequent Atelectasis is a col- 
lap'^e of a lung or a portion of a lung It is found most often after 
upper abdominal operations and, particularlj , after thobe on the 
gastro-intcatmal tract Patients uith chronic cough and expectora- 
tion are eapecialh addicted, and since this occurs more frequenth 
in men so does the atelectasis The causes of postoperati\e ate- 
lectasis arc (1) bronchial secretions which obstruct the lumen, and 
accumulate as a result of pre-existing inflammation, aspiration from 
the upper respirator} tract during anesthesia and, sometimes, as a 
result of the irritating action of the anesthetic, (2) abolition of cough 
reflex during anesthesia and (3) limitation of respirator} exeitions 
This ma} be due to pain, tight binder, and in males, who are dia- 
phragmatic breathers, splinting of the diaphragm particularK after 
upper abdominal operations Pathologicalbj, the degree of collapse 
\aries from m\ol\cment of a portion of one lobe to massive involve- 
ment of botli lung> Tlic affected areas arc decrca‘-ed in size, deep 
red to purple and non-crcpitant Cut surfaces show mucus in the 
bronchi and edema fluid m the parencli} ma w Inch m time is replaced 
b} pneumonia 

Pulmonar} emboli follow tng operations arc probabl} quite com- 
mon, but onl} a few produce symptoms Tlie incidence of chnicallv 
apparent emboli is about 0 23 per cent The} usuall} occur from 
SIX to ten da}s after operation and are manifest b} sudden pain m 
the chest, homopt}sis, d}spiica, pleural friction rub, moderate 
leukoc}tosis and fever Patients over fift} }ears of age are affected 
most frequcntl}, and fatalities are highcj»t m those over sixt} }ears5 
l\Ialcs are victims more often than females m the ratio of 3 to 2 


The source of the embolus ma} be the operative site, but m 27 per 
cent of the cases it arises from s}mptomless thrombi m the legs and 
in man} other cases from the pelvic and iliac veins The size of the 
pulmonar} vessel that !•> occluded, depends entirel} upon the size 
of the embolus, and each dictates the size of the infarct The 
louer lobes are involved in 74 per cent of the cases and the right side 
IS affected a little oftencr than the left Infarcts are alwa}s located 
at the penpber} of the lung and usuallv where two or more pleural 
surfaces converge At first, the} are ill-defined, deep red and are 
indistinguishable from hemorrhagic pneumonia or simple hemor- 
rhage Gradual!}, the borders become sharper giving them a 
definite shape (Fig 151) The} are rarel}, if ever, actuall} triangu- 
lar although the} ma} be roughl} p}ramidal The long axis is 
alwa}t, parallel to the longest pleural surface involved and the 
cardiac margin is rounded or humped In the second week, the 
color changes from bright red to dark red or almost black, and thev 
begin to decrease m size This continues for weeks or months until 
the} are completel} healed and are replaced b} a depressed scar 
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If the interval loclAvecn the two, liowever, is sliort such a procedure 
is not justified. 

Mechanical Disturbances. — Under tliis heading will be included 

(1) bronchial fistulas, (2) indications forpenumonectomy, (3) post- 
operative pulmonary complications, (4) foreign bodies, and (5) 
trauma. The causes of bronchial obstruction have already been 
tabulated in the section on bronchiectasis (p. 170). 

Bronchial Fistulas. — A bronchial fistula is a communication be- 
tween a bi’onchus and another liollow organ or a cavity. There are 
onl^'- two that arc common, namely, bronchopleural and bron- 
choesophagcal. They are distressing l^ecause the former becomes 
associated with a chronic ernpj'cma, which will persist until the 
bronchus is closed, and the latter produces fatal pulmonic sup- 
puration unless the ostium is obliterated. The cavses of bronchial 
fistulas are three — inflammation, cancer and trauma. Inflammation 
may be acute but is usually chronic and accompanies emp3"ema, 
pulmonary abscess and bronchiectasis. Of particular importance 
is tuberculous infection. In bronchopleural fistula it usual!}' follows 
a tuberculous emp^^ema or a rupture of a caseous pulmonic nodule 
or tuberculous cavity, and in a bronchesophageal fistula it is due to a 
breakdown of a caseating tuberculous lymph node. Cancer is a 
common cause of bronchoesophageal fistula but does not directly 
produce a fistula between a bronchus and the pleural cavity. The 
former is almost always the result of a primaiy carcinoma of the 
esophagus because this cancer has a tendency to deep ulceration. 
The cancerous lesion ma}'' be insignificant whereas the consequtyt 
pneumonitis, bronchiectasis and abscess ma}’’ produce overwhelming 
symptoms and be the cause of death. Trauma is an important 
etiological agent of both broncho-pleural and bronchoesophageal 
fistulas. The former most frequently results from operative pro- 
cedures such as lobectomy, pneumonectomy and even thoracotomy, 
when an injudiciously placed hard rubber tube may produce ulcera- 
tion of the lung and a communication of the more peripheral portion 
of the bronchial tree with the pleural cavity. Traumatic broncho- 
esophageal fistula is most often caused by swallowed, irregularly 
pointed, foreign bodies. The opening is usually into the trachea or 
left main bronchus. 

Indications for Pneumonectomy. — Pneumonectomy is a recent 
operative procedure dating back to April 1933. It may be defined 
as a complete surgical removal of one lung in a single stage, and is 
accomplished by separate ligation of each of the hilar structures and 
by closure of the severed bronchial stump. The indications for 
pne’umonectomy are rather rigidly followed and consist of: (1) 
Primary pulmonary neoplasm. The chief one of these, of course, 
is bronchogenic carcinoma provided the tumor has not progressed 
far enough to be accompanied by bloody pleural fluid, paralysis 
of the diaphragm, paralysis of the left vocal cord, pain in the 
thoracic wall or down the arm, extension into the trachea and distant 
metastases. Other tumors that are indications for pneumonectomy 
are bronchial adenoma, sarcoma and large benign neoplasms. 

(2) Chronic non-specific suppuration that is unilateral and involves 
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tremelj ^'^rnble The^ can be clT^d as (1) \eget'ibles consisting 
of peanuts, corn, beans, watermelon seeds anti timothj beads, (2) 
bones, due to carelessness in preparing ind eating food (found more 
commonlj m adults with dentures) and (3) manufactured objects 
such as coins, discs, buttons, dental plates, false teeth, safetj pins, 
tacks, screws, beads, ammunition, jewelri and tags (Fig 153) 
The duration of lodgement \ anes from a few minutes to m inj } ears 
The most common immediate symptom is d\spnea due to an obstruc- 
tion resulting from a concomitant septic Iar\ngotricheobroncbitis 
This IS brought about most often in cases of \egetablc foreign bodies 
and IS usuallj seen in infants and joiing children Later complica- 
tions consist of bronehiect ISIS, emp\cma, and pulmonar\ ab^cess 
The diagnosis is made from the historj, roentgenogram which will 
rc\eal metallic bodies or the sequelae of non-opaque objects, and 
\isuali7ing the foreign bod\ bronchoscopicalh Treatment is re- 



moval of the object with the aid of the bionchoscope and appro- 
priate attention to tlic complications as thc\ ari-'C The prognosis 
IS good The morlahUj is m the neighborhood of 3 per cent 
The most common endogenous foreign bodies, excluding inspissated 
secretions or caseatmg tissue, are broncholiths The synonyms arc 
pulmoliths, bronchial stones, calculi and lung stones Thej maj 
form within the lumen of the bronchus oi in the pulmonarj paren- 
chjma and migrate into the bronchus The most common cause 
IS calcification of tuberculous matenal and Ic'^s often of pus from 
an abccss, emp>ema or broncluectatic cavity T]ic> \ary from a 
few millimeters to several centimeters in length and are usuallv 
multiple, hard or soft, irregular and grevish white Symptoms 
usuallv accompanj their migration and consist of cough, substernal 
pain, hcmoptjsis and recurring attacks of infection The ages of 
the patients varv from twentj to «e\entj vears Vs m aspirated 
foreign bodies, the complications are bronchiecta&is, empvcma and 
abi-cess The diagnosis is made when one or more calculi are ex- 
pectorated or uhen tliej are Mewed with the aid of a bronclioscope 
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Histologically, in the first two days, there is congestion of the 
capillaries and diapedesis of erythrocytes into the alveoli. Necrosis 
of the alveolar walls and erythrocytic disintegration begins after the 
second day and granulation tissue appears at the periphery in the 
second week (Fig. 152). The latter ultimately transforms the 
infarct into a fibrous tissue scar. Granulation tissue from the inner 
wall of the vessel likewise penetrates the thrombus in the pulmonary 
artei’}'^ and converts it into a fibrous tissue core. Later it becomes 
recanalized. The com'plicaiions of pulmonary infarct are pleural 
effusion, pulmonopleural fistulas, emp3’’ema and abscess. 



Fig. 151. Fig 152, 


Fig 151 — Pulmonary infarct. 

Fig 152 — Infract. Ei 3 "thiocytic extravasation has destroyed the lung parenchyma 
in the infaicted aiea. The adjacent lung tissue is well-presei ved x 75. 

The diagnosis is made from the history, roentgenograms of the 
chest and, of course, at autopsy. The treatment is early ambulation, 
anticoagulation therapy and prophylactic femoral vein ligation. 
The prognosis in symptomatic emboli is guarded, for 20 per cent of 
the patients die. Of these 50 per cent die within ten minutes, 75 
per cent within half an hour and 90 per cent within an hour. 

Foreign Bodies. — Foreign bodies in the bronchi can be divided 
into exogenous and endogenous. The former are much more com- 
mon and consist of objects aspirated into the tracheobronchial tree. 
As already stated, once an object passes the laryngeal barrier it also 
passes through the trachea and lodges in the bronchi. Most of the 
patients are infants or children and the objects aspirated are ex- 
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trcmoh \ ivMe Tlie> can be classed as (n ^ cgctablcs consisUnR 
of peanuts, corn, beans, watermelon seeds, and timoth} heads, (2) 
boncb due to carelcsbness m preparing and eating food (found more 
commonH in adults witli dentures) and (3) manufactured olijeas 
sucli as coins, discs., buttons, dental plates, false teeth, safet> pins, 
tacks, screws, beads, ammunition, jeuelrj and tags (Fig 153) 
1 he duration of lodgement \ anes from a few minutes to inanj a ears 
The most common immediate sympiotn is d^ spnea due to an obstruc- 
tion resulting from a concomitant septic larjngoti ichcolironehitis 
This IS brought about most often m ca*^ of ' egctable foreign bodies 
and IS uMiallj seen m infants and joung children Later co»ip(ica- 
tions comist of bronelucctisis, empjema, and pulmonarv ii)-cebS 
The diagnosis is made from the histor\, roentgenognm wlucli will 
re\eal metallic bodies or the sequelae of non-opaque objects and 
Msualizmg the foreign bodj bronchoscopicalh Treatment is re- 



Fio 153 — Iloliot m a bronchus aspirated fitt\ four jtar- jircMoUsh There is ex- 
ten^iivc inonchicctasis anti complete fibro'is of the lobe 


mo\al of the object with the aid of the bionchoscopc and appro- 
priate attention to the complications as thej arise The prognosis 
is good The viortahty js in the neighborhood of 3 per cent 
The most common foreign bodies, excluding mspis^sited 

secretions or caseating tissue, are hroncholilhs The sj/nonyms are 
puhnoliths, bronchial stones, calculi and lung stonfs Ihej maj 
form within the lumen of the bronchus or in the pulmonary paren- 
chjma and migrate mto tlie bronchus The mo-st common cause 
is calcification of tuberculous material and less often of pus from 
an abcess, empjema or broncluect itic ca\itj Tht \ \art from a 
few millimeters to seseral centimeter' in length and are usuallj 
multiple, hard or soft, irregular and greji'.h white Symptoms 
usualb accompany their migration md consist of cough, substcrnal 
pain, hemoptjsis and recurring \ttacks of infection Tlie ages of 
the patients xarj from twentj to sc\cntj scars \s m aspirated 
foreign bodie-?, the complications arc bronchiectasis, empjema and 
abscess The diagnosis is made when one or more calculi are ex- 
pectorated or when thej are MCwed with tlie aid of a bronchoscope 
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Some patients cure themselves hy coughing up the broncholiths 
but, frequently, this method must be supplemented by broncho- 
scopic removal. The complications are treated separately. 

Trauma. — Trauma to the lungs or bronchi is usually associated 
with trauma to the thoracic cage and pleura and this will be con- 
sidered in the ensuing section. Rupture of a main bronchus from 
indirect external injury, however, has been reported several times. 
There is usuallj'- a history of previous trauma, particularly an auto- 
mobile accident, wliich dates back a few months or many years. 
The condition may now be accompanied bj’" dj'^spnea on exertion or it 
ma}'^ be entirel}'- asj^mptomatic. A roentgenogram shows a diffuse 
densit}'' of the lung with a pulling of the trachea and mediastinal 
structures to the affected side. A bronchoscopic examination dis- 
closes a complete fibrous tissue occlusion of the main bronchus. 
The mechanism of rupture resulting from non-penetrating injury is 
allegedl}'^ due to a compression of the bronchus between an elastic 
anterior and rigid posterior wall. This is possible only in the 
presence of increased intrabroncliial pressure caused hy a closed 
glottis when the lungs are in an inspiratory phase. 

Pleura 

PATHOLOGY 

Inflammation. — Inflammation of the pleura is called pleuritis or 
more commonly pleurisy and when it is associated with an effusion 
into the pleural cavity it is known as empyema. Empyema is 
usually divided into two categories — pyogenic and tuberculous — 
because the treatment of the former is usually surgical while that 
of the latter is medical. 

Pyogenic Empyema. — Tliis t}q)e of empyema almost always follows 
pneumonia, influenza or measles, or is secondary to a pulmonary 
abscess, intrapleural hemorrhage, pulmonary infarction, sub- 
phrenic abscess, bronchiectasis, penetrating chest wounds, or opera- 
tive procedure as diagnostic aspiration or aspiration biopsy. The 
causative organisms are pneumococcus in 75 per cent, streptococcus 
in 15 per cent and staphylococcus and Eriedlander’s bacillus in most 
of the remaining 10 per cent of the cases. There is no predilection 
for sex or age. Symptoms may appear insidiously, and consist 
of lassitude and shortness of breath, or they may be ushered in 
abruptly, and consist of a chill, septic temperature and pain in the 
side. 

The disease affects both sides with equal frequency and may 
involve the entire pleural space as a single cavity (diffuse) or it 
may be walled off into one or more pockets (unilocular or multi- 
locular). Both the visceral and parietal pleura are involved and 
the changes are those of inflammation. The surface becomes dull, 

' rough, dry, thickened and hyperemic. Soon this is followed by an 
effusion into the pleural cavity to which are added fibrin, leukocytes 
and bacteria. The pus varies according to the offending organism. 
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Thus, in pneumococcic empjcma it is thick ind creamy ^^lth often 
a creemsh tinge, m streptococcic it is thin, grej and \\ater\ , m 
staple lococcic It IS thick, cre'lm^ or more ^elloMish, and m thtt 
ciused bj the FntdlanderS bacillus it is thick, gre>, mucoid and 
st^lng^ Histologically, the earl3 changes consist of congestwti o 
the submesothehal capillaries followed b> a trinsudation of Hmd 
and an escape of erithrocjtcs and leukocytes into the surrounding 
ti^bues As a result the connectnc tissue becomes edematous and 
infiltrated with neutrophils and later plasma cells, lymphocytes, 
eoMnophils and monocytes (Fig 154) The mesothehal cells 



I IQ 154 l-ir 155 


Fig 154 — r mpjema shoning three zones — an inner of leuKoc} tes and debns a middle 
of cranulation ti^suL and an outer of fibrous tissue Y 37 5 
Fu 15o — I oculatcd cmp>oma removed surgicalh The ualU art. thick and fibrous 
Chnicatly, this was nustaken for a caremoms 


become tall cuboidal and as the infection progresses they slough 
into the pleural space With a continuance of the inflammation 
there is a proliferation of both connectue ti-'SUe and capillaries 
The latter recede and disapiiear whereas the former, produced in 
abundance, becomes collagenous and causes a aaried degree of 
thickening of the pleura 

Adhesions between the raw surfaces of the Msceral and parietal 
pleura form early , and as the infection abates the pleuras become 
steadfastly glued together If they become uniformly adherent 
the pleural space will later be entirely obliterated, but more often 
the adhesions are less diffuse and the inter%ening pleura will be 
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eitlicr resi.orecl i.o its noi-mal luster or it. ma.y continue to occupj’- a 
pocket of pus 01 ’ fluid. The lat.ter may in time liecome surrounded 
by a dense fibrous tissue capsule and the entire mass ma}^ roent- 
genologieally simulate a neojda.sm (Fig. 355). Sometimes, however, 
the infection persists and the empyema passes to a chronic, 
smouldering stage. The cmiscs of this are (1) attenuation of the 
infection, (2) inadequate drainage so that, pus accumulates a little 
faster t han it is drained, (3) fibrosis of the pleura and lung paren- 
chyma both of which prevent the lung from re-expanding, (4) 
bronchopleural fistula and (5) the prc.sence of foreign bodies as 
tubes, gauze, etc., in the pleural cavity. 



Fig. 156 — Tubciculous empyema. In the ccnlei and to the light theie is an area of 
caseation neciosis sui rounded by einthehoid cells The icst is composed of connective 
tissue, capillaries, plasma cells .and Ijmiphocytes. x 100. 


The treatment of empyema, particular!}'^ that caused by the 
pneumococcus, streptococcus and staphylococcus is systemic and 
intrapleural administration of penicillin. Some patients will re- 
cover from tins alone and in most of the others the empyema Avill 
become sterile. If the pus does not disappear, however, adequate 
surgical drainage must be instituted. Otherwise the emp 3 '^ema mil 
become chronic or the pus may burrow into a bronchus, the trachea, 
esophagus, pericardium, mediastinum, large blood vessels and chest 
wall. The prognosis varies Avitli the age. In infants under four 
months of age the mortality is about sixty-five per cent, whereas 
in adults it is only 6 per cent. 
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Tuberculous Empyema —Tuberculous emp} ema is alu aj s cecond- 
ar> to pulmonary tuberculosis and ina\ ari'^c spontaneousls or more 
frequent!} as a complication of artificial!} induced pneumothorax 
Thejlmd ma} be serous, serofibrinous, hemorrhagic or, uith super- 
imposed infection, frankl} purulent The initial lesions aie seen 
only in uncontaminated tuberculous cmp}ema The pleura loses 
Its normal luster, it ma} be quite hemorrhagic, and is frequeiitl} 
co\ered uith a gelatinous or fibrinous exudate Serosal tubercles 
are quite common along the anterior surface of the lung but are less 
frequent posteriori} In time, tbc pleura becomes thickened b} 
fibrous tissue and adhesions are formed All the gross features 
are seen m histologic sections The hemorrhagic appearance is due 
not so much to er\throc\tic cxtra\asation as it is to engorgement 
and dilatation of tlie subplcural capillaries particularK those around 
the tubercles The latter as ah\a}S consist of epithelioid cells uith 
and uitliout central areas of necrosis and peripheral giant colls 
plasma cells and l}mphoc\tes Sometimes the submesothelial 
caseous puImonar\ nodules arc seen to perforate the pleura directh 
and thus emptx their contents into the pleural caMt} Often, and 
particular!} uhen there is an m\asion nitli other organisms, the 
entire mesothehal surface is coitrcd with lubcrcnlous granulation 
tissue compo'cd of cascating necrotic tissue, abundance of irrcgularK 
arranged epithelioid cells, few capillaries, fibrous tissue and \ar}ing 
numbers of plasma cells and 1} mphoci tes (Fig 1 56) In such tissue 
the formation of discrete tubercles isusuall} not a prominent feature 
The treatment of tuberculous cmp\ema is medical, but repeated 
aspiration in the serous and hemorrhagic t}pcs is beneficial 

Tumors — Benign — Most benign tumor's of the pleuri are not 
ordmanl} of much surgical significance l)ecause the} arc usuall} so 
small that the} produce no s\mptoms and, as a rule, are found as 
incidental ob-enations at autopsi The^ arise from the submeso 
thelial tiS'<uc'5 and consist of fibroma, lelom^oma, lipoma, chon- 
droma, neurofibroma and hemangioma 

Malignant — Although a malignant counterpart to each one of the 
benign tumors listed abo\c has been recorded, such tumors of the 
pleura are not common Onl} two aaill l>e consulered here (1) giant 
sarcoma and (2) mesothelioma 

Giant Sarcoma — This is realb not a tumor but seicral tumors, 
that arise from the \isceral pleura and usualh giow to giant propor- 
tions The} are not to be confured w ith giant cell sarcom i w Inch is 
onl} one \arieta comprising the group The tumors grow slonlj, 
and are present for man\ }ear5> before the} produce symptoms 
The latter are due entirel} to pressure and result from compression 
of the lung displacement of the mediastinum and heart, and ob- 
struction to the circulation Death fiequenti} results from cardiac 
f nUire consequent to obstruction of tlie pulmonar\ circulation 
Grossly, tlit tumors ma\ be a few centimeters m diameter but more 
often thei fill most or all of the hemithorax The} are all enclosed 
111 a connectue tissue capsule that is coicrcd bi a smooth membrane 
and this 15, continuous at the point of origin of the tumor with the 
pleura Usuilh the} arc pedunculated and, secondanh, the} ma} 
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l^ecome adliercnl to llic diapliragm, pai-ietal pleura, pericardium 
and otlier portions of the lung. HistologicnUy, the tumors are quite 
bizarre and consist of round or .spindle cells that resemble 
sarcoma, irregular giant cells, emi)ryonal connective tissue or fatty 
tissue. Despite their malignant microscopic appearance the 
growths rarel,y metastasize and for this reason they can be com- 
pletelj" removed if the diagnosis is made early. 

Mesothelioma. — -The literature concerning mesothelioma of the 
pleura is still quite confused. The lesion has been described under 
at least 30 different Tomes some of which arc endothelioma, endo- 
thelial carcinoma, carcinoma, carcinosarcoma and mesothelioma. 
It is not a common tumor — its incidence being given as 0.02 to 0.2 
per cent of all patients coming to necrop.sy. It occurs between the 
ages of forty to sixty ycar.s and is extremely rare in childhood. 


Fig. 157. — Mesothelioma of the pleura. Cuboidal cells m glandulai formation aie 
set m a dense fibrous tissue stioma x 100. 



Males are affected twice as frequently as females. The symptoms 
develop gradually but occasionally the onset is that of acute pleurisy. 
Pain is the foremost complaint. It is gnawing in character, and at 
first is intermittent but later it becomes constant. This is followed 
by increasing dj'^spnea on exertion, dry cough, loss of weight, lack 
of energy and cyanosis. Although the tumor has been considered 
to arise from aberrant nests of pulmonary epithelium and from the 
endothelium of the subpleural lymphatics, it is now generally 
accepted that it originates in the mesothelium. 

The gross features of the neoplasm are perhaps more characteristic 
than is its histologic structure. Each side of the thorax is affected 
with equal frequency. Usually by the time the lesion is discovered 
the entire pleura both visceral and parietal is replaced by a layer of 
firm pinkish grey or greyish white tumor that measures from 1 to 
4 cm. in thickness. If the neoplasm is seen early enough, however, 
only a plart of the pleura may be involved. The inner surface is 
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smooth but finelj nodular, and the space between the Msceral ai^ 
parietal pleura is characteristicallj filled with a hemorrhagic fluid 
The lung is practically ne\er in\aded, but the intercostal muscles 
are frequently infiltrated with tumor and the inner surfaces of the 
ribs are eroded Although the histologic picture \aries, the tumor 
usually discloses a marked desmoplastic reaction yy herein the fibrous 
tissue contains feyy cells and much collagen (Fig 157) The dis- 
position of tumor cells within tius fibrous stroma is not uniform 
They are arranged singly and diffusely, m sheets, cylinders, solid 
nests 01 definite aheoli The latter are lined by a single layer of 
cells and the lumens are filled with desquamated and necrotic tumor 
tissue The cells are round, spindle or polyhedral The cytoplasm 
IS moderate or abundant and is homogeneously acidophilic or baso- 
philic Occasionally, it is yacuolatcd The nuclei are quite large 
and \csicular yyith a yyell-defincd membrane and often containing 
distinct nucleoli Giant celK are not common Sometimes, there 
are present round bodies that are similar to corpora amylacea as 
seen in the prostate Metastasis is infrequent, but secondary 
groyyths haye been reported in the mediastinal lymph nodes and in 
almost all of the other organs and tissues of the body 

The diagnosis is made from the history, from a roentgenogram 
which shows a thickened pleura or a diffuse density, and from a 
thoracentesis at which time great resistance to the needle is noted 
when the pleura is reached and bloody fluid containing tumor cells 
IS aspirated There is no effective treatment The moriahty is 
100 per cent 

Secondary growths of the pleura from primary foci m all organs 
and tissues of the body are common The tumors reach the pleura 
by direct myasion from neighboring organs and tissues, by yyay of 
the blood stream and by way of the lymphatics They are fre- 
quently accompanied by a pleural effusion yyhich incidentally mav 
be tJie only indication that something is amiss The. fluid may be 
straw colored but more often it is bloody The centrifuged sedi- 
ment when examined either by the paraffin method or by the 
Papanicolaou technique will disclo-'C cancer cells m about 60 per 
cent of the ca<5es Grossly, the pleura may reycal a few scattered 
tumor nodules, numerous closely packed foci of varying sizes, or a 
diffuse thickening resembling a primary mesothelioma Mxcro- 
'scopically, the neoplasm resembles the parent groyvth 

Tumors of the Thoracic Inlet Producing the Pancoast Syndrome 
—This lesion can be defined as any tumor in the thoracic inlet that 
engulfs and destroys the brachial plexus and its branches, the cervi- 
cal svmpathetic trunk and the blood vessels, and that erodes the 
first and second ribs and the adjacent vertebrae and, m some cases, 
extends into the spinal canal Consequently, it is accompanied by 
severe persistent pain around the shoulder and dowm the arm, a 
Horner’s syndrome, swelling of the arm, face and neck, and, in the 
cases where the cord is destroved, paraplegia Although described 
oyer a hundred years ago, attention was forcibly directed to the 
svndrome by Pancoast in 1924 Since then it has been described 
under the following taned names, apico-costoy crtebral syndrome, 
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cancer of tlie tlioracic pulmonary apex, superior pulmonary sulcus 
syndrome, sulcus tumor, pi’imary apical lung carcinoma, extrapul- 
monary tumors of the thorax, sternoclavicular branchiomas, tumors 
of the superior thoracic inlet and Pancoast syndrome. It was 
Pancoast’s opinion that he was dealing with a specific primary 
tumor but subsequently it has been shown that any tumor in the 
thoracic inlet can produce the .syndrome. 

Carcinoma of the lunq accounts for two-thirds of the cases and 
metastatic tumors originating in all other organs of the body account 
for most of the remaining third. In addition, however, there are a 
few cases in which a piimaiy site other than one in the thoracic inlet 



Fig 158. — Primal y bioncliogcnic carcinoma pioclucmg the Pancoast Sirndrome. 
The tumor occluded the bionchus to the left upjier lobe pioducing bronchiectasis. 
Extension to the lymph nodes dcstioyed the left lecuirent lao'ngeal nerve. 


cannot be found and in these an origin in a branchial or bronchial 
rest has been postulated. In the recorded cases the lesion was 
found in 9 men to every 1 woman; the ages ranged from 16 to 73 
years with an average of 48.6 years, and the duration of the illness 
from the initial symptoms to the time of death was 2 to 32 months 
with an average of 10.5 months. 

Grossly, as stated in the definition, the tumor is located in the 
thoracic inlet, almost always involves the pleura, and surrounds or 
destroys all the vital structures at the base of the neck and in the 
thoracic inlet (Figs. 158, 159 and 160). One side is involved as 
often as the other. The neoplasm varies in size from 3 to 20 cm. 
or more. It is usually extremely firm, scirrhous, grey and lacks 
degeneration, necrosis or hemorrhage. The microscopic appearance 
varies according to the primary site but it almost always discloses a 
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marked desmoplastic reaction Those tumors that originate m the 
thoracic inlet are composed of round, o\al, or cuboidal cells uith 
moderate acidophilic cvtoplasm and are in anapla-stic, glandular and 

squamous formation , , , . j 

The diagnosis is made from the historv m which is elicited pain 
m the shoulder and down the arm, from the plivsieal evammation 
which re\eals a supraclai icular tumor and a Horner s sj ndrome on 
the affected side, and from the roentgenogram which discloses a mass 
m the thoracic inlet with often a destruction of the first and second 



Fig 159 Fi& 100 


Fig 159 — Simc caM, as shown in Fn,uit 15S The tumor is in the thoracic inlet where 
it ent,ultb the vital ‘structures. 

Fig 160 — Same casi. as shown in Figure 158 The tumor has replaced the hodj of the 
first dorsal vertebra and has c'ttcndtd into the spinal canal producing paraplegia 

ribs and the corresponding \ertebral bodies Although both surgi- 
cal extirpation and roentgen therapj ha\e been tried, treatment is 
meffecti\e and the mortalitj is 100 per cent 
Mechamcal Disturbances — ^Mechanical disturbances of the 
pleural ca\itj include (I) pleural effusion, (2) pneumothorax, 
(3) direct trauma and (4) foreign bodies 

Pleural Effusion —Pleural effusion means an accumulation of fluid 
m the pleural catitj bejond the normal 50 to 75 cc Empyema has 
alieadj been considered There are three other types of ejfusion 
that deserte mention (1) serous, (2) hemorrhagic and (3) clulous 
A serous effusion (hjdrothorax) frequentlj accompanies cardiac 
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failure, hypoproteinemia, Bright’s disease, obstruction to the venous 
return to the heart and even carcinoma of tlie pleura. The fluid is 
straw colored, clear or cloudy, contains less than 3 per cent protein, 
does not coagulate spontaneous^’’ on standing, has a specific gravity 
of less than 1.018 and discloses onl 3 ' a few cells the majority of which 
are sloughed mesothelial cells. 

An effusion is called hemorrhagic when the fluid is ginssly bloody. 
The amount of blood varies from a trace to a frank recent or old 
hemorrhage, and the size of the effusion from 1 to 6 liters or more. 
Cancer of the pleura is responsible for 65 per cent of all cases of 
hemorrhagic pleural effusion, and the rest is accounted for by p 3 n- 
genic pneumonias, tuberculosis, pulmonaiy embolism, fibroma of 
the ovary (Meig’s syndrome), leukemia, uremia and cardiac failure. 

A chylous effusion (ch 3 dothorax) is an accumulation of ch 3 '^le in 
the pleural cavit 3 ^ It is caused b 3 ' an 3 ' condition which produces a 
break in, or an obstruction to, the thoracic duct or its branches. 
More specificall 3 ', a break in its wall ma 3 ' be caused by trauma to 
the chest with or without fi-acture to the bon 3 " cage and, less fre- 
quently, 133’’ stab or gun-shot wounds, and injuiy at the time of 
operation. Obstruction to the thoracic duct is produced b 3 ' com- 
pression of the duct from without b 3 ’’ tumor or tuberculous nodes, 
133'- tlu-ombosis of the left subclavian vein, 133’’ neoplasm of the duct 
itself, or b 3 ’’ obstruction of the lumen with filaria. In infants ch 3 'lo- 
thorax sometimes occurs without an 3 ’ apparent cause and it is 
attributed to a congenital weakness of the wall of the thoracic duct. 
The diagnosis is made from an examination of aspirated fluid. 
Ch 3 de is milky, forms a cream 3 ' la 3 ’'er on the surface upon standing, 
is finel 3 ’^ emulsified, ordinaril 3 '’ odorless, alkaline in reaction, has a 
specific gravity of over 1.012, is sterile and resists putrifaction. It 
is composed of 0.4 to 4.0 per cent fat, over 4 per cent total solids 
and over 3 per cent total proteins. Treatment consists of maintain- 
ing the nutrition of the patient 133’’ means of reinjecting the aspirated 
chyle with the hope that the continuit 3 ’’ of the duct will re-establish 
itself. Plastic repair of the duct is usual^’’ unsuccessful. The prog- 
nosis is grave. 

Pneumothorax. — Pneumothorax is defined as air in the pleural 
cavit 3 ^ If the opening into the pleura acts as a valve air accumu- 
lates under pressure and the condition is then referred to as tension 
pneumothorax. The source of the air may be (1) from without as 
following trauma to the chest wall, during operations on the lung, 
after a tracheotomy or purposely induced as a therapeutic measure 
and (2) from within b 3 '' escape of air from the lung. Tliis usualB'^ 
starts as an interstitial pulmonary emphysema. Hyperventilation 
of the alveoli or a congenital defect in the alveolar wall causes a 
break in the surface and escape of air into the septum. The air . 
follows the perivascular connective tissue (1) centripetally to the 
hilum of the lung and mediastinum whence it treks to the neck, 
retroperitoneal tissue, or through the pleura into the pleural cavity 
and (2) peripherally to reach the pleural cavity by direct extension 
through the visceral pleura. Another route for air from the lung is 
merely an overdistention of subpleural alveoli to form blebs which 
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liter rupture directlj into the pleural caMtj Hyperinflation of 
the ah eoh frequently occurs during \iolent expulsu e efforts resulting 
from larMigeal fractures, during parturition, following aspiration of 
foreign bodies, in asthma and iccompaniing pulmonary infections 
Sometimes, howeier, the cause is less apparent and the o\ei disten- 
sion of the aheoli is then explained on the basis of areas of compen- 
satory emphysema tliat accompany foci of atelectasis 

The signs and symptoms of pneumothoiix consist of sudden pain 
in the chest, d\spnei, rapid pulse, shallow rapid breathing, hyper- 
resonance and absence of breath sounds A roentgenogram discloses 
air m the pleural ca\ lt^ and collapse of the lung The treatment is 
release of the air if it accumulates under tension, otherwise the 
patient is leh alone The prognosis m infants is poor, but in adults 
it Is good 

Pneumothorax i«! alw i\s accompanied by atelectasis of the lung 
In most cases m w hicli the pneumothorax is accidental, and in 95 per 
cent of the cases m which it is therapeutic, when the air is resorbed 
the lung rapidh ie-e\pands In some of the former and m 5 per cent 
of the latter, howe%cr, the lung liecomes unexpandabk The causes 
for this, are (1) massi\e fibrosis of the lung parenchyma consequent 
to healing of large tuberculous caaitics. or to non-specific pneumoni- 
tis, (2) pleural fibrosis, (3) pleural adhesions and (4) bronchopleural 
fistula 

Direct Trauma — In civilian life trauma to the chest wall, pleura 
and lungs is not too common but in battle it is of frequent occur- 
rence The injuries sustained may be listed as (1) those involving 
the thoiacic cage such as buins>, lacerations, fractures, etc , (2) those 
involving the pleural cavity which include hemopneumothorax, 
clotted hemothorax, tension pneumothorax and empyema and (3) 
those involving the lung which consist of contusion, laceration and 
pulmonarv abscess The mortality rate m battle wounds of the 
thoracic cavity has been only 7 per cent 

Foreign Bodies — Intrapleural foreign bodies in civilian life are 
not common but in warfare they are frequent Their importance 
lies in the fact that thev are usually accompanied by a chronic 
empyema They may be divided into those gaming entrance by 
inhalation and thoNC gaming entrance by penetration through the 
chest w all The former include straw , grass, ry e, barley and other 
gram ears and artificial teeth, v\hercas the latter include wood 
splinters, missiles from fire arms and surgical material such as broken 
needles, rubber drainage tubes, gauze and masses of zinc oxide 
ointment 
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Thyroid Gland 


EMBRYOLOGY 


The main portion of the thjroid gland originates in tli6 2 mm 
embrjo as a midline e\ agination of the pharj-ngeal entoderm at the 
le\ el of tlie first pouch It soon becomes a solid mas -3 that lies at the 
level of the aortic trunk and is attached to its point of origin bj a 
narrow neck known as the thjro*gloasal duct the fifth week the 
latter disappears except for a small depression at the base of the 
tongue called the foremen caecum Shortlj thereafter, the mass 
assumes a transverse position with a lobe on each side of the trachea, 
and at the seventh week it becomes fused with the rudimentarj 
fifth pouches— the ultimobranchial bodies — which are subsequentlj 
transformed into thjroid tissue In the eighth week the entire mass 
IS converted into plates and cords, and these in turn become hollow, 
acquire colloid and thus form acini or follicles Transformation of 
the primitive mass into follicles ceases during the fourth embrj onic 
month, after which new follicles arise onlj as a result of buddmg 
from existing acini 

ANATOMY 


The normal tU> raid gland is located in the anterior portion of the 
neck opposite the fifth, sixth and seventh cervicvl vertebrae Its 
total weight is approximate!> 30 gm It is composed of a right and 
a left lateral lobe, an isthmus and, frequentlj, a pjramidal lobe 
Each lateral lobe measures about 5x3x3 cm It is conical in shape 
vv ith its apex at the lev el of the middle and low er third of the thj roid 
cartilage and its base at the level of the fifth or sixth tracheal ring, 
and It is enveloped b> a fa'^cial sheath derived from the prc-tracheal 
lajer of the fascia colh The postenor and medial portion of each 
lobe 1-5 attached to the cncoid cartilage and is moulded over the 
larjmx and the trachea, whereas the posterior and lateral surface 
ov erlaps the common carotid arterj The isi/imus is 1 25 cm long 
and 1 25 cm broad , it cov ers the second, third and fourth tracheal 
cartilages, and it connects the lateral lobes A third or pyramidal 
lobe often, extends superiorlj from the isthmus or the medial portion 
of one of the lateral lobes to the h>oid bone The arterial supplv 
to the thjroid gland comes from the superior thjroid arterj (which 
arises from the external carotid), from the inferior thjroid arterv 
(which arises from the thjrocervical trunk of the subclavian) and 
from the thvroidea ima arterj (which arises from the innominate 
arterv or from the arch of the aorta) The leins form a plexus 
which emerges as a superior and middle th> loid vein that emptv into 
the external jugular vein, and an mfenor th>roid vein that empties 
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into the innominate vein. The lymphatic vessels are disposed about 
the arteries and drain into the thoracic and riglit lymphatic ducts 
Histologically, the thyroid gland is covered a doubld capsule— 
an external one connected with the cervical fascia and an internal 
one intimatelj'^ ]30und with the gland itself. The parenchyma is 
composed of aggregations of follicles separated by strands of con- 
nective tissue. The follicles are lined with a single layer of cuboidal 
epithelial cells in portions concerned with the production of tlij'^roid 
hormone and with tall columnai’ epithelium in areas concerned with 
resorption of the hormone (Fig. 161). Their cytoplasm contains 



Fio 161. — Noimal thyroid gland. The acini aie hlled with dense colloid and aie 

lined with cuboidal cells x 200. 

short thin rod shaped bodies — the mitochondria. These are most 
numerous between the nucleus and the lumen, are not seen in ordi- 
nary hematoxylin and eosin stained sections, and are doubtlessly 
concerned with the formation of secretion. The lumen of the 
follicle is normally filled with iodine containing colloid. In the 
fresh gland, colloid is clear and viscid Avhile after fixation it is solid 
and stains deeply with eosin. Vacuoles that are often found be- 
tween the colloid and the epithelium are held by some to be evidence 
of resorption and by others they are considered as artefacts. The 
external surface of the cuboidal cells forming the follicles rests not 
upon a basement membrane but upon loose connective tissue which 
contains blood vessels, lymphatics, nerves, few lymphocytes and 
scattered macrophages. 


PHYSIOLOGY 

The thyroid is an important ductless gland that is regulated by 
the pituitary gland and is closely connected with the sex glands’ 
Its two most obvious functions are to regulate the metabolism of the 
body and to promote physical and mental growth. In adults if the 
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eland \s otcracUie it results m an increase of metabolic activities (see 
hyperplasia belon) nhilc if it is underaclite it produces wyxfdcma 
(subnormal temperature, slou pulse, clumsj gait, coarse hair, thick 
drj skin, broad face, thick lips and tongue, intolerance to cold, 
irregular menses, gam in neight and Ion basal metabolic rate) 
Underactnit} m infant? results in mtimsm (duarfed stature, 
clums> gait, pendulous abdomen, coarse hair, dry skin, round full 
face, enlarged tongue, harsh -voice, undeveloped secondary sex 
characteristics, and severe mental retardation) Svmptoms of 
hypothyroidism both m adults and m infants can be completely 
controlled by the administration of thyroxin — the active hormone 
secreted by the thyroid gland Although it is known that thyroxin 
IS manufactured by the epithelial cells, that iodine is a necessary 
prerequisite for its formation, and that it is stored in the alveoli in 
the form of colloid, the exact mechanism or mechanisms involved in 
its production are not clearly understood 


PATHOLOGY 

Congenital Anomalies — Developmental abnormalities of the 
tliyroid gland consist of hypoplasia, aplasia, lingual thyroid, aber- 
rant thyroids, thv roglos-^al cysts and sinuses, and parathyroid and 
tliymic inclusioni Congenital hypoplasia produces infantile m^e- 
dema and aplasia results m cretinism Both of tlicse arc medical 
problems Of surgical importance are lingual and aberrant thy- 
roids and abnormalities of the thyroglossal duct These will, 
therefore, be considered in more detail 

Lingual Thyroid — As the name implies this anomalv consists of a 
persistence of a part or all of the thyroid at its point of origin, 
namely, the base of the tongue or the foramen caecum Although 
it is truly a congenital lesion only a few ca’^es are recognized at birth 
whereas the majontv are detected at puberty and during pregnancy 
— at 1 time of maximum physiological enlargement of the thyroid 
gland Other factors lesponsible for its increase in size are physio- 
logical or artificial menopause, thyroidectomy , and destruction of the 
thyroid gland by inflammatory or neoplastic pathologic proce'^ses 
Over three-quarters of all reported cases are females Symptoms 
may be entirely absent or, when the lesion gels largo enough, thev 
may consist of difiiculty in speaking, breathing and swallowing, of 
pun, cough, feeling of fullness, and a desire to swallow Hemor- 
rhage occurs in 10 per cent of cases as a result of trauma, ulceration 
or infection, cretlnl^m is reported m an equal number of cases, and 
livTierthyroidism is most unusual 

The lesion is single, located m the midline m the region of the 
foramen caecum, measures a few millimeters or 6 cm or more m 
diameter, is raised, pedunculated or sessile, has a smooth or lobulated 
and intact or ulcerated surface, is pink or deep red m color, and is 
firm, <=olid, elastic or c\ stm m consistency Histologically, it usually 
rc^mblcs a normal thyroid nlthough, occasionally, it is the scat 
of an adenoma and, rarelv, it undergoes a carcinomatous change 
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Treatment consists of surgical excision provided there is function- 
ing th3Toid tissue in the no?-mal location. The indications for 
operation are emlDarrassment to speaking, swallowing or breathing, 
repeated or severe hemorrhage, h3’perth3n-oidism, and suspected 
carcinomatus transformation. The prognosis is good. 

Lateral Aberrant Thyroids. — Aside from lingual thyroid aberrant 
thyroid tissue may be found at any point along the midline between 
the base of the tongue and the mediastinum, within the trachea, and 
laterally in the neck. The latter deposits are of particular interest 
because they offer difficulty in diagnosis, because the3'- are not rare, 
and because their genesis is not agreed upon. A minority of ob- 
servers contend that an3'’ detached th3u-oid tissue lateral to the main 
mass represents a metastatic carcinoma from the homolateral lobe 
of the th3u'oid, whereas a majorit3'’ of writers consider such deposits 
as embr3mnal rests. Doubtlessl3'’, both views are correct. Apart 
from metastases lateral aberi'ant th3n-oids can be readil3’' explained 
on a developmental basis. It has been pointed out in the opening 
paragraph of this chapter that the th3a’oid gland develops from a 
midline evagination of the phaiynx and from the last pharyngeal 
pouches — the ultimobranchial bodies. When the latter fail to 
unite with the main mass, the3’’ ma3'' remain high up in the lateral 
portion of the neck or they ma}'’ be dragged inferiorl3'’ b3'’ the th3TOUS 
as low as the mediastinum. Thus th3'-roid tissue developing from 
these pouches ma3" be found beneath the sternocleidomastoid 
muscle an3^where along' the chain of deep cervical lymph nodes. 
The three most common sites are ( 1 ) above the omohyoid muscle, 
( 2 ) beloAV the omoh 3 mid muscle and ( 3 ) in the supraclavicular area. 
Altliodgh congenital in origin the nodules usually do not become 
apparent until be3mnd the fourth decade of life but one of our cases 
was in a bo3'' seven 3'^ears old. They are found in females more 
frequentl3'^ than in males, and are often of man}'’ 3'^ears duration. 
Symptoms, if present at all, consist only of a swelling in the lateral 
portion of the neck. As such the lesion must, therefore, be differ- 
entiated from lymphadenitis, tuberculosis, lymphoblastomas, meta- 
static carcinoma, branchial cysts and carotid bodies. 

Grossly, the nodules vary in size from that of normal lymph nodes 
to a diameter of 6 or 8 cm. or more. They ma}'- appear homogene- 
ously beefy red or encapsulated, adenomatus and cystic. Histolog- 
ically, they are usuall}’’ seen to be embedded in lymphoid tissue and 
may appear as normal or diseased thyroid tissue. They have a 
tendency to become cancerous in which instance they cannot be 
distinguished microscopically from primary carcinoma of the thyroid 
proper that has metastasized to the cervical lymph nodes. Treat- 
ment consists of local excision of the nodules when they are benign, 
and of a radical dissection when they are malignant. The prognosis 
in the former is good while in the latter it depends entirely upon 
whether the disease is localized or alread}'- disseminated. Fre- 
quentl}'’, there are local recurrences and ultimately, the patients die 
from metastases. 

Thyroglossal Cysts, Sinuses and Fistulas. — Thyroglossal cysts 
may occur anywhere along the course of the thyroglossal duct, but 
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are most common below the hjoid bone When the> present one 
opening to the exterior (less, commonly at the base of the tongue 
and more often m the skin co\enng the midlme of the neck) thej 
are referred to as sinuses, and when thc> aie open at both ends thej 
are called fistulas Thcj are found at all ages from birth to sixtj 
^ears or more, and affect both sexes with approximafel} equal fre- 
quency In eighty -fi\o per cent of cases the anomaly is a cyst that 
vanes m size from i few millimeters to 4 cm in diameter with an 
average of 1 to 2 cm It is found m the miclline, is smooth and 
round, Ins well-defined borders, is not tender unless it is infected, 
and w hen small it mov cs freely in all direction*? It is almost alw ay s 
attached to the deeper structures, particularly to the hyoid bone, 
but not to the skin The sinus opening is usually m the midlme 
between the hyoid bone and the suprasternal notch It measures 
1 to 3 mm in diameter, is surrounded bv chrome inflammation 
and exudes clear, mucoid or purulent fluid 

Histologically, the inner surface is covered with pseudostratified 
ciliated or non-ciliated columnar and, occa-'ionallv, with stratified 
squamous epithelium (Fig 102) The lining may be ‘?mooth or 



Fin 162 — Thj roglossal duct lined w ilh p:>cudo3tratificd ciliated columnar epithelium 


it may project laterally m the form of small blind pockets Sub- 
epithehallv , there is a varied degree of infiltration with neutrophils, 
plasma cells and Umphocytes and bevond this the tissue is dcn<=e 
and fibrous l\Iicroseopicafly, the tract is usually <5een to extend 
through the center of the hyoid bone and into the tissue between 
the latter and the base of the tongue even in tho«e cases in which 
close gross inspection and careful probing fail to reveal its presence 
In -i differential diagnosis there should be considered submental 
vmphadenitis, tuberculous sinus tract from the mediastinum 
lipoma, dermoid or sebaceous cyst and an ectopic thyroid If the 
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cyst is not large, if it produces no disfigurement and if it is not 
infected it should be left alone otherwise it should be excised. All 
sinuses and fistulas should be removed because they are prone to 
infection. Any extirpation is not considered adequate unless the 
central portion of the hyoid bone and the entire tract to the foramen 
caecum is removed. If treated in this manner there should be no 
recurrences. 

Inflanmiation. — The thyroid gland is singularly resistant to 
infection of any kind due doubtlessly to its anatomic structure. 
Externall}^, it is guarded by heavy muscles and fascia and is 
enveloped by a stout capsule. Intei-nally, it contains no duct 
which would convey infecting agents ; it is supplied with lymphatic 
vessels that are provided with effective valves; it is furnished with 
an overabundance of arteries, and it possesses good venous drainage. 
It is axiomatic, therefore, that an infected thyroid gland was 
previously not normal. Some of the factors predisposing to 
thyroiditis are: adenoma, hyperthyroidism, physiological hj'^per- 
plasia as seen at pubert3'^, menstruation and pregnanc}'^, and pro- 
longed fevers and other debilitating diseases. The inflammations 
maj'^ be divided into acute, clu’onic non-specific and chronic specific. 

Acute Thyroiditis. — Acute infection of the thyroid gland is com- 
monly divided into acute nonsuppurative and acute suppurative. 
The former is probably bacterial in origin but since it is transitory 
and usuall}’’ resolves in from seven to ten days, little is known with 
regard to both its causative agent and to the pathologic changes. 
Since the cases that ultimately do form abscesses are initially the 
same as those that do not, it is reasonable to assume that suppurative 
thj’Toiditis is merel}’’ a progression of the non-suppurative type. 
Organisms most commonly isolated from the latter are streptococcus, 
staphylococcus, pneumococcus, typhoid bacillus and paratyphoid 
bacillus. Infection reaches the th^^roid most frequently by blood 
stream metastases and rarely bj'' penetration from the outside (in 
cases of trauma), by contiguity from adjacent tissues and by way 
of the tymphatic vessels. Some of the precise predisposing infec- 
tions are influenza, pneumonia, pharyngitis and tonsilitis, puerperal 
fever and rheumatic fever. The disorder affects females twice as 
frequently as it does males, and it occurs most often between the 
ages of twenty to forty years with extremes of seventeen months 
and seventy-seven years. Symptoms consist of pain, swelling and 
tenderness over the thyroid vdth or mthout chills, fever, cough, 
dyspnea and dysphagia. The patient is usually in the sitting 
position with the head flexed, for this is associated with the least 
discomfort. The thyroid gland is diffusely or asymmetrically en- 
larged or the swelling may occupy the entire area between the hyoid 
bone and the sternum. The overlying skin may be warm, red and 
fixed if the abscess is situated anteriorly. Othervdse it is unaffected. 

Pathologically, the outlines of the thyroid gland may be obscured 
by an associated edema. Sections may reveal abscesses limited to 
one lobe or the isthmus, evidence of pre-existing disease, as for 
example, adenomatous hyperplasia, or merely a diffuse induration. 
Histologically, there are dilatation and proliferation of capillaries. 
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hemorrhagic cxtra\ asation m the interstitial tissue and acini, a 
diffuse infiltration \\ith neutrophils and Ijmphocjtes, a diminution 
or complete disappearance of colloid and its replacement \\ith 
granular precipitate, and fibroblastic proliferation The acute 
process then recedes and resoKes, or it progresses to the formation 
of abscesses or gangrene , ^ , a . 

The diagnosis is established on a clinical basis for a diagnostic 
biopsj is not justified In a differential diagnosis one should con- 
sider physiological hypertrophy, hemorrhage and cancer of the 
thyroid gland, and a phlegmon in the neck Treatment is s\mpto- 
matic, chemotherapeutic and, when suppuration is present, surgical 
drainage Complications are perforation into the larynx or the 
trachea, mcdiastmitis, pyemia, myxedema and thyrotoxicosis 



Tig 163 — Riedel s struma approximately natural size 


The prognosis m non-suppiirati\e cases is excellent, whereas in 
suppuratue cases, although rccoxerv is frequent, it is marred bv a 
stormy cony alescence 

Chronic Non-specific Thyroiditis — Only two disease processes of 
the thyroid gland will be included m this category — Riedel's 
struma and struma lymphomatosa Although the latter is not, 
strictly speaking, an inflammatory disorder it is considered here 
simply because it has often been associated yyith, and frequently 
discussed m conjunction y\ith, Riedel’s struma 

■RiedeVs Struma —This disease first described bv Riedel in 1896 
IS also called chrome thyroiditis and ligneous (woody) thyToiditis 
Its cause IS unknown It is estunated that its incidence in all 
patients submitted to thyroidectomy is approximately 0 36 per cent 
It occurs mo&t often between the a^s of twenty and sixty year's 
with an ayerage of fifty-one years, it attacks both men and women 
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cyst is not large, if it produces no disfigurement and if it is not 
infected it should be left alone otherwise it should be excised. All 
sinuses and fistulas should be removed because the}'’ are prone to 
infection. Any extirpation is not considered adequate unless the 
central portion of the hyoid bone and the entire tract to the foramen 
caecum is removed. If treated in this manner there should be no 
recurrences. 

Inflammation. — The thyroid gland is singularly resistant to 
infection of any kind due doubtlessly to its anatomic structure. 
Externally, it is guarded by heavy muscles and fascia and is 
enveloped by a stout capsule. Internail}'’, it contains no duct 
which would convey infecting agents; it is supplied with lymphatic 
vessels that are provided with effective valves ; it is furnished with 
an overabundance of arteries, and it possesses good venous drainage. 
It is axiomatic, therefore, that an infected thyroid gland was 
previously not normal. Some of the factors predisposing to 
thyroiditis are: adenoma, hyperthyroidism, physiological hyper- 
plasia as seen at puberty, menstruation and pregnancy, and pro- 
longed fevers and other debilitating diseases. The inflammations 
may be divided into acute, chronic non-specific and chronic specific. 

Acute Thyroiditis. — Acute infection of the thyroid gland is com- 
monly divided into acute no7i-suppuraiive and acute suppurative. 
The former is probably bacterial in origin but since it is transitory 
and usually resolves in from seven to ten days, little is knoum "with 
regard to both its causative agent and to the pathologic changes. 
Since the cases that ultimately do form abscesses are initially the 
same as those that do not, it is reasonable to assume that suppurative 
thyroiditis is merely a progression of the non-suppurative type. 
Organisms most commonly isolated from the latter are streptococcus, 
staphylococcus, pneumococcus, t}q)hoid bacillus and paratyphoid 
bacillus. Infection reaches the thyroid most frequently by blood 
stream- metastases and rarely by penetration from the outside (in 
cases of trauma), by contiguity from adjacent tissues and by way 
of the lymphatic vessels. Some of the precise predisposing infec- 
tions are influenza, pneumonia, pharyngitis and tonsilitis, puerperal 
fever and rheumatic fever. The disorder affects females twice as 
frequently as it does males, and it occurs most often between the 
ages of twenty to forty years vdth extremes of seventeen months 
and seventy-seven years. Symptoms consist of pain, swelling and 
tenderness over the thyroid with or mthout clnlls, fever, cough, 
dyspnea and dysphagia. The patient is usually in the sitting 
position wdth the head flexed, for this is associated with the least 
discomfort. The thyroid gland is diffusely or asymmetrically en- 
larged or the swelling may occupy the entire area between the hyoid 
bone and the sternum. The overlying skin may be warm, red and 
fixed if the abscess is situated anteriorly. Othervdse it is unaffected. 

Pathologically, the outlines of the thyroid gland may be obscured 
by an associated edema. Sections may reveal abscesses limited to 
one lobe or the isthmus, evidence of pre-existing disease, as for 
example, adenomatous hyperplasia, or merely a diffuse induration. 
Histologically, there are dilatation and proliferation of capillaries. 
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Clinicallj , there is nothing to absolutelj distinguish Riedel s 
struma from carcinoma of the th\roid gland and the diagnosis is, 
therefore, usualU made histologicall> Treatment consists of 
surgical extirpation of enough of the gland to relie\e pressure 
Post-operati\ e hxpothjroidism develops in about 25 per cent of 
the cases ^\hich, of course, can be controlled bj administration 
of th\ roxm The ultimate prognosis is good 

Struma Lymphomatosa — ^This condition is also referred to as 
Ha'ihimoto’s disease or Hashimoto’s struma It is confined to 
women around the age of fiftv years The chief complaint is 
gradual enlargement of the thyroid gland over an average period 
of fifteen months \\ ith extremes of from a few day s to thirtv y ears 
or more Symptoms of pre'isvjre upon the trachea and esophagus 
develop m a few cases, nervousness is found only occasionally, the 
basal metabolic rate is either normal or slightly below normal, and 
evidences of hy^pothy roidism are present in a minority of patients 
when they are first seen Examination discloses a diffuse uniform 
or nodular enlargement of the thyroid in 100 per cent of the cases, 
the patients are moderately obese, there is a slight relative hunpho- 
cytosis, and at operation the thyroid gland is found to be adherent 
only to the trachea 

Grossly, the boundaries of the gland are clearlv defined, the sur- 
face IS smooth or lobular, and the entire organ has weighed from 17 
to 340 gm with an average of 91 gm The capsule is well-defined 
but not thickened Cut surfaces are dense, homogeneous, traver'sed 
by ban^ls of fibrous tissue and vary m color from grey to white, 
pink or brown (Fig 165) Tlic consistencv is hard, firm or soft 
The outstanding histologic change is Ivmphoid infiltration either in 
the form of single cells or well-defined follicles with active germinal 
centers (Fig 166) Sometimes the Ivinphoid tissue is moderate 
m amount but at other times it almost completely replaces the entire 
parenchvma The acmi tend to group together, are depleted of 
their colloid, and are usually small, although a few may be hvper- 
plastic As a rule most of thd cells are low or tall cuboidal and their 
cy toplasm is dull and granular, but some are larger, hav e an abun- 
dant pale eosinophilic cy toplasm and are identical with the so-called 
Hurthle cells Connectiv e tissue is rarely prominent , the v asculanty 
is normal or moderately increased, plasma cell infiltration is not 
conspicuous, and at tunes giant cells are *=€60 grouped around small 
collections of colloid 

A diagnosis of struma lymphomatosa is ordinarily made histolog- 
ically for there is nothing distinctive in the historv or physical 
examination But even a microscopic diagnosis may be confused 
with hyperthyroidism m which there is considerable lymphoid in- 
filtration Treatment of choice is subtotal thyroidectomy, although 
this is attended with post-operative mvTcedema in over forty per 
cent of cases Since ly mphoid tissue responds to roentgen irradia- 
tion, this form of tlierapy has been advocated, but the difficulty 
lies m the fact that the diagnosis is not made as a rule until after 
the gland has been extirpated Except for consequent hypothy- 
roidism the prognosis is good 
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with almost equal frequency, and its onset is insidious although 
once symptoms become manifest, they are rapidly progressive. 
The most common complaints are d^'^spnea, dysphagia, dysphonia, 
pain, tenderness and, occasionall 3 '', s^^ptoms of hyperthyroidism. 
The basal metabolic rate is usuall}'- normal. Examination discloses 
a diffuse, irregular, or unilateral stonj'- hard involvement of the 
th 3 U’oid gland with fixation to all the adjoining structures except 
the skin. 

Grossly, the gland is slightly larger than normal (Fig. 163). In 
early cases it does not differ greatl 3 '^ from ordinar 3 ^ hyperplasia. 
Later the external surface is ragged; the capsule is thick and 
fibrous; the involved portion is hard or woody in consistency, 
white, cuts with difficult 3 '’ leaving a finel 3 ^ granular or lobulated 
surface, and it ma 3 ^ or ma 3 '' not contain areas of adenoma. 



Fig. 164 — Riedel’s struma showing seveie fibrosis and atrophy of acini, x 100 

Histologically, the dominant feature is fibrosis (Fig. 164). In 
early cases the fibrous tissue is cellular and is increased both inter- 
lobularl}^ and intralobular^^ Later it becomes hyalin and replaces 
most or all of the parench 3 ^ma. The acini gradually become smaller 
and the colloid is rapidly absorbed. That which does remain is 
either granular or watery. The epithelial cells of the alveoli are 
normal, tall columnar (with granular eosinophilic cytoplasm), 
low cuboidal, or degenerated and in various stages of disintegration. 
Frequently, they are collected into small foci and when they surround 
small deposits of colloid or debris they may be mistaken for 
Langhans’ giant cells. It should be pointed out, however, that 
true giant cells are also sometimes present. A diffuse infiltration 
with tymphocytes and definite tymph follicle formation are 
frequently encountered in early lesions but are less numerous in 
older cases. Plasma cell infiltration is always seen in varying 

degrees. 
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from 'idjacent structures particularU l\ mph nodes Although 
tuberculosis has been demonstrated m other organs onlj occasion- 
ally, it is probably that all cases are secondary to foci elseuhcre in 
the body Treatment has consisted of partial thyTOidectomy be- 
cause of a mistaken diagnosis, or of incision and drainage in cases 
of abscess, formition Healing m the latter is delayed, but the 
prognosis in all cases is good provided there is no demonstrable 
lesion elsei\ here 

Tumors — For all practical purposes tumor formations of the 
thyroid gland are limited to epithelial overgrowths On rare oc- 
casions, however, other tissues participate and accordingly the 
following histogpnetic classification is applicable from epithelium 
there develop such benign processes as diffu'se colloid goiter, diffuse 


Fig 



1G7 — Diffuse colloid goiter Thi. atini art filled wath di.n'se roJloitl and an lined 
tilth flat epithtltal cells x 100 


hyperplasia and adenoma and the malignant counterpart — carci- 
noma, from connective tissue fibroma and fibrosarcoma, from blood 
vessels endothelial sarcoma, from Ivmphoid tissue lymphosarcoma 
and Hodgkins, disease as a result of metaplasia of mesodermal 
elements osteoma, chondroma, osteosarcoma, osteochondrosarcoma 
and plasmacytoma, from neryous tissue melanobhstoma, from 
mixed tissues teratoma, and finally, exogenous malignant tumors 
reaching the tliyroid either as a result of metastasis or direct ex- 
tension Only the epithelial oyergrowths and the latter are encoun- 
tered frequently enough to warrant further elaboration 

Diffuse Colloid Goiter —The term goiter is used to connote any en- 
largement of the thyroid gland, and the terms diffuse colloid merely 
signify a widespread infiltration with colloid This lesion is en- 
demic m districts where drinking water has a low iodine content 
is particularly prcvalant from prepuberty to late adolescence and 
in pregnancy , affects females more frequently than it does males 
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Chronic Specific Thyroiditis. — Granulomatous lesions of the thy- 
roid gland are rare. Tertiary syphilis, both diffuse and gummatous, 
has been reported but is most uncommon. Tuberculosis is more fre- 
quent. Its incidence is approximately 0.1 per cent of all surgically 
removed thyroids ; it affects Avomen four times as frequently as it does 
men, and is found between the ages of twenty and sixty years. In the 
reported cases tuberculosis of other organs was present in less than 
ten per cent of cases and most of these Avere instances of pulmonary 
infection. Symptoms may consist of any of the folloAving: sloAvly 



Fig 165. - Fig 166 

Fig 165 — Struma lymphomatosa. The cut surface is light blown and has the ap- 
pearance of a greatly enlaigcd lymph node 

Fig 166 — Struma lymphomatosa illustrating a massive inhltration with lymphoid 

cells and atiophy of acini x 100 


increasing mass in the neck of a fcAv days to several months dura- 
tion, slight pain and tenderness over the thyroid gland, dysphagia, 
dyspnea and manifestations of h3'^perthyroidism. The gland is 
usually only slightly enlarged, firm and smooth, although it may 
contain a fluctuating SAA’-elling. Histologic changes are those of 
tuberculosis in any tissue or organ. Tubercles are found between 
or Avithin the acini. They may be small and miliary or large and 
conglomerate AAuth central areas of caseation. Progression of the 
latter aatII result in complete breaking doAATi of tissue and abscess 
formation Avhereas regression aaoU be attended by fibrosis. The 
causative organism is the tubercle bacillus and it gains access to the 
organ by Avay of the blood stream, the lymphatics or by contiguity 
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IS intact, the external surface is reddish brown and fineh pebbled, 
and the consistency is firm In patients not recenmg any pre- 
operatue iodine the^ap^ or m those treated with thiouracil alone, 
cut surfaces are rather dull and diffu’sely light browm to deep 
reddish brown (Fig 168) They are frequently and aptly likened 
to a piece of beefsteak In patients who ha\e been treated before 
operation with Lugol’s solution, the typical beefy appearance is 
replaced with a glistening, somewhat transparent sheen, the degree 
of which depends upon the amount of inyolution Occasionally, a 



Fk. IGO Fig 170 

Fig 169 — Diffuse hyperplasia ot thyroid gland bhowing acini devoid of colloid and 
lined with columnar epithelium x 100 

Fig 170 — Diffu«v, hyperplasia of thyroid gland showing involution consequent to 
lodmc therapv x 100 


small adenoma may be buried m a hyperplastic gland The 
histologic structure hkevy^e \anes according to the preoperatixe 
medication In the absence of Lugol’s solution or thiouracil, the 
acmi are large, round, oval or irregular, disclose papillary mfoldmgs 
of epithelium into the lumens, and are empty or contain \aried 
amounts of pale staining, granular or watery colloid (Fig 169) 
of the lining cells are tall cuboidal, loosely packed, bulge into 
the lumen and ha\e irregular inner borders The cytoplasm is 
lightly stained, granular or vacuolated and the nuclei are usually 
basilar m position and frequently in a state of mitosis The 
supporting stroma is as a rule scanty, vascular and contains a 
sprinkling or a dense infiltration with lymphocytes Frequently 
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and cp be ameliorated or prevented by the administration of 
potassium iodide or thyroxin. With the more widespread use of 
iodized salt in cooking, the disease in the United States is decidedly 
less common than it was formerly, and since it is a deficiency dis- 
order the pathologist rarely has the opportunity to study a surgically 
removed specimen. The thyroid gland is diffusely but some times 
irregularly enlarged. It may be of moderate size or it may be 
enormous, filling the entire space between the chin and the sternum. 
It is well-encapsulated, moderately firm or soft and on section pre- 
sents a grey or brownish vesicular, honeycombed, glistening, gela- 
tinous surface. In some cases an irregular and massive enlargement 

of a group of acini vith some com- 
pression of surrounding alveoli 
eventuates in an adenomatous 
appearance, and degeneration of 
the central portion of these masses 
may result in complete liquefac- 
tion and even secondary hemor- 
rhage. Histologically, the acini 
vary considerably in size but, 
generally, they are large and some 
times huge (Fig. 167). They are 
lined with cuboidal or flattened 
epithelium and are filled with 
pale, acidophilic, thin colloid. 

Diffuse Hyperplasia. — Diffuse 
hyperplasia of the thyroid gland is 
purely a pathologic term used to 
indicate a general increase in size 
of the gland attended by symp- 
toms of hyperactivity. The 
clinical synonyms are exophthal- 
mic goiter and Graves’ disease. 
It results from an excessive stimu- 
lation of the thyroid parenchyma 
by the pituitary gland, but the 
exact cause of this is not known. 
An important predisposing factor is a nervous temperament coupled 
with a severe illness, mental strain, shock, fright and grief. It 
affects females three or four times as frequently as it does males, 
often has an abrupt onset, and is most common between the ages 
of twenty and forty-five years. Five of the most important 
symptoms are goiter, nervousness and irritability, tremors, tachy- 
cardia, and palpitation, and the most important laboratory aid is 
an increased basal metabolic rate. There may also be exophthalmos, 
loss of weight despite a good appetite, dyspnea, cardiac decompen- 
sation, increased perspiration and flushing, intolerance to heat, 
emotional instability, weakness, fatigue, fever, diarrhea and scanty 

menstruation. , j 4 . i 

Grossly, the gland is either normal in size or only moderately 
enlarged. ^ The average weight is between 40 and 50 gm. ; the capsule 



Fig 1 68. — Diffuse hyperplasia thyi oid 
gland — one lobe of approximately natural 
size 
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diameter and protrude antenorh beneath the skm, p^tcnorl> 
behind the trachea, or mfcnorh into the mediastinum Ihtj are 
firm, hard, soft or c\stic and thej usufllJj ‘^hou no hx’ition to the 

surrounding structuieb 

Grossly, tlie findings at physical e\amination are iisuall} borne 
out The nodules ire single or multiple, as a rule tlie} neigh be- 
tneen 20 and 200 gm , and the\ frequenth measure 2 to G cm in 
diameter E\ternallj, thej are iricgular, sharpl> circumscribed 
anti usually nell encapsulated TJic capsule ma} be thm and deli- 



Iir 171 nc 172 

Tir 171 — til adenonn of the llijroid iwt ilmg a moderate digrtc of hemorrJiage 
FiCi 172 — Colloid adenomi of the thyicml tj'itir di (.i ntration 


catc or rather broad, dense and fibrous It often sends trabeculae 
into tlie nodule and sometimes it contains jellouish foci of necrosis 
and irreguhrlj circumscribed ireas of calcification Tiio enclosed 
parenchyma may be solid, dull and licefy red or it may be glistening 
md semitransparent Often it presents a a iriegated appearance 
with alternating areas of light brown, beefy red, gre\ and yellow 
(Fig 171) At other times the entire mass, is necrotic, cystic ind 
replaced with clear or hemorrhagic fluid or it ma\ become parth or 
complctth calcified {Fig 172) Histologically, the surrounding 
thyroid pirenchyma is, usually compressed File cipsule is as a 
ruu compo^ed of dense acellular fibrous tissue and it frequently 
contains foci of lymphocyies, hemosiderin, calcium and cholesterol 
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the latter form lymph follicles with definite germinal centers, and 
sometimes these may be so abundant as to render the microscopic 
sections indistinguishable from those of struma lymphomatosa. 
Preoperative administration of thiouracil merely intensifies the 
aforementioned hyperplasia, whereas treatment with LugoVs solution 
eventuates in involutionary changes. These consist of a re- 
accumulation of abundant, densely eosinophilic, vacuolated and 
scalloped colloid, of concomitant disappearance of papillary in- 
foldings, and of a return of most of the epithelial cells to a flat or 
low cuboidal variety (Fig. 170). In some areas the septums become 
thin or even break down completely leaving circumscribed groups 
of dilated follicles which in reality are iust one step away from colloid 
adenoma. 

A clinical diagnosis of diffuse hyperplasia of the thyroid is arrived 
at from the history and physical examination as already outlined, 
and an increased basal metabolic rate. The only permanently 
effective treatment is thyroidectomy, and this is a relatively innoc- 
uous procedure only if the patients are properly prepared before- 
hand. Preoperative treatment consists of increased caloric intake, 
conservation of energy, reduction of psychic trauma, reassurance, 
treatment' of complicating diseases or infections, and the adminis- 
tration of thiouracil followed by iodine. Patients are ready for 
operation when they have gained weight, when the resting pulse 
rate is below 100, when the basal metabolic rate is below 50, and 
when they -have responded to thiouracil and iodine. It should he 
pointed out, however, that thiouracil is not entirely harmless for its 
use in a series of about 6000 treated patients has resulted in the 
following complications: death in 0.5 per cent of cases, agranulo- 
cytosis in 1.8 to 2.5 per cent, leukopenia in 3.0 to 4.4 per cent, fever 
2.7 to 5 per cent, and skin reactions in 3.3 per cent. Failure to pre- 
pare the patient properly may result in what has been termed post- 
operative ‘Thyroid crisis” — a progressive augmentation of all the 
symptoms of toxicity with a breakdown of the central nervous, 
cardiovascular, hepatic or renal systems, and frequently terminating 
in death. Generally speaking, the prognosis is good although in a 
few patients symptoms of hyperthyroidism recur necessitating a 
second operation. 

Adenoma. — In this category will be included any nodular en- 
largement of the thyroid gland that is not carcinomatous. Like 
diffuse colloid goiter these lesions are most common in goitrous 
districts, but the proportion of the former to the latter varies 
greatly. They affect women seven times as frequently as they do 
men, and, although the}^ are found in infanc}'’ and childhood, they 
are decidedly more common after the age of twenty-five years. In 
one-half of the cases the only symptom is a mass in the neck, whereas 
in the remaining half there are some or all of the symptoms of 
toxicity that have already been enumerated in the preceding section 
on diffuse hyperplasia. Hoarseness, dyspnea and dysphagia are 
infrequent. Physical examination discloses an involvement of any 
or all of the lobes of the thyroid gland by a single or by multiple 
nodules They vary in size from barely perceptible to 10 cm. m 
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IS the most common It consists of large, small and intermediate 
acini filled \\ith dense, intensely eosmophilic colloid (hig xi^) 
The lining cells arc usually flat cuboidal, although thej ma} be 
cuboidal or less frequentiv columnar The amount of cytoplasm, 
therefore, \aries accordingly, but the nuclei are ih\a}s round or 
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Fig 17o —Colloid adenoma showing small and intermediate acini filled with dense col- 
loid and lined with flab epithelium x 100 

Fig 176 — Papillarj adenoma Thin stalks of connective ti'^uo are covered with a 
single row of tall culxadal cells There is no colloid x 100 


o\al, of uniform size and evenly stained About the periphery of 
the colloid-filled acim there are often newly formed daughter aheoh 
that are considerably smaller and contam v ary mg amounts of colloid 
Papillary adenoma ib also called papillary cy stadenoma The acim 
are large and contam numerous. long slender finger-Iike mfoldmgs 
(Fig 176) Their stalks are composed of thin strands of well- 
vasculanzed loose connective tissue The covering cells consist 
of a single layer of tall cuboidal or columnar epithelium, the cyto- 
plasm of v\ hich la abundant and eosinophilic The nuclei are round 
or oval and are central or basilar m position When the papillae 
are numerous and cut at right angles to their long axis they give an 
adenomatous appearance Usually it is impossible to state from 
the lustologic structure whether an adenoma has or has not pro- 
duced toMc symptoms In general, however, le&ions which disclose 
little or no colloid and which are composed of acini Imed wnth tall 
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The adenomas proper are as variform microscopically as they are 
grossly, and, accordingly, they may be divided into the following 
four distinct categories: embryonal, fetal, colloid and papillary. 
Embryonal adenoma (sometimes referred to as undifferentiated fetal 
adenoma) is the least common. It consists of solid nests or columns 
of epithelial cells wdth little or no attempt at forming acini. The 
cells are rather small and ill-defined; the cytoplasm is moderate in 
amount and eosinophilic, and the nuclei are round, evenly and 
lightly stained, and centrally placed (Fig. 173). The supporting 
stroma consists of w^ell-vascularized, scanty, loose connective tissue. 



Fig 173. Fig. 174. 


Fig. 173. — Embryonal adenoma The cells are arranged in solid nests with little at- 
tempt at forming acini, x 100. 

Fig 174. — Fetal adenoma illustrating small acini and a stroma of hyaline tissue. 

X 100. 


Fetal adenoma has also been called microfolhcular adenoma. It 
consists of numerous small acini lined with a single layer of cuboidal 
cells (Fig. 174). The cytoplasm is abundant, eosinophilic and 
laterally not sharply demarcated from the neighboring cells. The 
nuclei are round evenly stained and centrally placed. The lumens 
are small and empty or contain scanty colloid. The amount of 
inter acinar tissue varies. Sometimes it is relatively sparse and 
rather loose, while at other times it forms broad anastomosing cords 
or diffuse sheets of densel}'- eosinopliilic, homogeneous, acellular 
material that appears not unlike ordinary colloid. Colloid adenoma 
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of the capsule and invasion of an> tissue that it contacts In the 
laboiatorj one encounters tumors of all sizes \arjing from a small 
area a fen millimeters in diameter to one measuring 10, 12 or more 
centimeters across (Fig 177) The neoplasm that is gross!} detect- 
able IS light brown, grej, nhite or somewhat jellowish It is usu- 
alh firm, or hard and solid, or it maj contain large areas of necrosis 
It in\ oh es am lobe, an\ portion of anj lobe or all lobes It usuall} 
starts as a single focus and the unmvoUed areas appear as normal 
th\ roid tissue w hich ma\ or maj not contain adenomas Histologi- 
cally, carcinoma of the thjroid is so pleomorphic and combinations 
of different cell t\pes are so common tliat no microscopic classifica- 



Fic 177 — Advanced carcinoma of the thjroid gland 


tion IS entirelv satisfactorj \ccording to the predominating cells, 
however, the following groups are recognizable papilhrv, ade- 
nomatous, diffuNe, giant cell and Hurtlile cell 

Papillary carcinoma accounts for about one-third of all ca'^es It 
arises in the th} roid proper or m an aberrant thj roid and is of low 
grade malignanc} Frequentlj, the histologic structure deviates 
isO shghtlj from an ordmarj papillarj adenoma that the onlj cri- 
teria of value m establishing a diagnosis ot cancer are infiltration of 
the capsule and invasion of the blood and hmphatic vessels The 
tumor IS compo'^ed of slender stalks of well-vasculanzcd loose or 
demc connective tissue covered bv one or 'several lajers of cuboidal 
or columnar cells (Fig 178) Their cytoplasm is demelj eosmo- 
phihc, reticulated or even vacuolated and their nuclei are round or 
elongated and evcnlj but deeply stained In cross section the 
papillae impart an adenomatous appearance Colloid ma} be 
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columnar cells are most apt to be associated with symptoms of 
hyperthyroidism . 

The diagnosis of adenoma of the thyroid is made from a history 
of a mass in the anterior portion of the neck of long duration that 
is connected to and moves with the gland. Treatment of every 
adenoma should consist of surgical excision. The prognosis in 
general is excellent. There is no room for prognostication for even 
in patients with symptomless adenomas, in whom thyroidectomy 
is not performed, the following complications may develop : (1 ) carci- 
noma. This may be a bonified cancer that is easily diagnosed 
histologically, or it may resemble an ordinary adenoma and the only 
indication that it is malignant is invasion of the capsule or blood 
vessels or the presence of distant metastases. Statistics vdth re- 
gards to the incidence of adenoma developing into a carcinoma vary 
but it is probable that about 4 per cent will eventually become can- 
cerous. (2) Toxicity. This is estimated to occur in approximately 
50 per cent of the cases. In addition to those with outright symp- 
toms of hyperthyroidism, there are patients with subclinical mani- 
festations of toxicity in the form of weakness, nervousness and 
cardiac decompensation, and (3) local pressure upon the trachea, 
larynx and esophagus producing dyspnea, voice changes and 
dysphagia. 

Carcinoma. — Cancer of the thyroid gland is an insidious disease 
the cause of which is unknown. It is stated that from 37 to 90 per 
cent of all cases of carcinoma arise in a pre-existing adenoma, and 
the duration of the benign lesion averages about seven years. Con- 
trary to expectation, a diffuse hyperplasia of the thyroid, rarely if 
ever, eventuates in a malignant growth and the few cases in which 
such an association occurs probably have their origin in a small 
adenoma. The incidence of cancer of the thyroid varies, but the 
frequency is decidedly more common in goitrous districts. In 
Switzerland 10 per cent of all surgically removed goiters are cancers, 
while in Canada less than 1 per cent and in the United States about 
3 per cent are malignant. The disease affects females three times 
as frequently as it does males and is found at all ages from infancy 
to the eighth decade. Two-thirds of the cases occur between fort}^ 
and seventy years with an approximate average of forty-eight years 
for women and fifty-two years for men. When the disease occurs 
in infancy or childhood it usually arises in aberrant thyroid tissue. 
The earliest symptom is a sudden but progressive increase in size of 
a nodule of long standing. Symptoms of thyrotoxicosis are present 
in from 13 to 34 per cent of cases whereas dyspnea, dy.sphagia, pain, 
loss of weight, dysphonia, fixation of the mass and hardness are all 
late manifestations. 

Grossly, the lesion varies according to its duration and its histo- 
logic composition. In about one-half of the cases a diagnosis of 
carcinoma is not even suspected until microscopic sections are 
studied. In such instances the macroscopic appearance is usually 
that of an ordinary adenoma — the features of which have already 
been enumerated. When the lesion is large and recognizalile clini- 
cally one of the most outstanding characteristics is its penetration 



of the capsule and ima-^ion of anj tissue tint it contacts In the 
laboratory one encounters tumors of all sizes ^a^ylng from a small 
area a few millimeters m dnmeter to one measuring 10, 12 or more 
centimeters across fFig 177) The neoplasm that is gro^sh detect- 
able IS light brown, grey, white or somewhat yellowish It is usu- 
alK firm, or hard and solid, or it may contain large areas of necrosis 
It in\ oh es an^ lobe, any portion of any lobe or all lobes It usually 
starts as a single focus and the unmaolved areas appear as normal 
th\roid tissue winch may oi may not contain adenomas Hislologi- 
calhj, carcinoma of the tlnroid is so pleomorphic and combinations 
of different coll types arc so common that no microscopic classihca- 



Fig 177 — Advancid carcinoma of the thyroid gland 


tion IS entireh satisfactory According to the predominating cells, 
ho\ve% er, the following ^le groups are recognizable papillary , ade- 
nomatous, diffuse, giant cell and Hurthle coll 
Papillary carcinoma accounts for about one-third of all ca«es It 
arises in tlie thyroid propci or m an aberrant th\roid and is of low 
gride malignancy Frequently, the histologic structure de\iates 
so slightly from an ordmiiy papillary adenoma that the only cri- 
teria of \alue in establishing a diagnosis of cancer are infiltration of 
the capsulc and invasion of the blood and lymphatic vessels The 
tumor I'i composed of slender stalks of well-^a':cularlzed loo«c or 
den^-e connective ti'ssue covered by one or M-vcral layers of cuboidal 
or columnar cells (Fig 178) Their cytoplasm is den'^ely eosino- 
philic, reticulated or even vacuolated and their nuclei are round or 
elongited and evenly but deeply stained In eras', section the 
papillae impart an adenomatous appearance Colloid may be 
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scanty although it is usuallj’’ entirely absent, and the tumor is ordi- 
narily surrounded peripherally by a capsule of dense fibrous tissue. 

Adenocarcinoma varies tremendously in its degree of differentia- 
tion. At one extreme the tumor resembles normal thyroid tissue 
and at the other the cells are quite bizarre and disclose only a sugges- 
tion of alveolar formation. The former appears so innocuous that 
many writers, albeit erroneously, have termed the lesion ‘Tenign 
metastasizing goiter.’’ The truth of the matter is that the tumor 
is really an insidious carcinoma which will kill the patient just as 
surely as will other cancers of the' thyroid, the only difference being 



Fig. 178 


Fig 179. 


Fig 178 — ^Papillaiy carcinoma showing thin stalks of connective tissue covered with 
several layers of hyperchromatic cells, x 100. 

Fig 179 — ^Adenocarcinoma illustrating both a glandular and a more solid or undif- 
ferentiated arrangement x 100 


that metastases may not become apparent until years after the 
primary lesion has been detected. One of our patients died of 
metastasis to the vertebra fifteen years after removal of a ‘^thyroid 
adenoma.” The diagnosis of cancer in these cases rests entirely 
upon finding neoplastic cells within blood vessels. In the more 
undifferentiated tumors in this group there are some areas that are 
more or less solid and others that form definite alveoli (Fig. 179). 
The former consist of cords or nests separated by var 3 dng arnounls 
of loose or dense and sclerotic fibrous tissue. The epithelial cells 
are rather small and irregular with dense and eosinophilic cyto- 
plasm or they are of moderate sizes, polygonal and contain lightly 
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stained reticulated or cien lacuolatcd cjtoplasm The nuclei are 
aaviform and lightlj stained In other areas tliero are dehnite 
acini lined hj a single lajer of lightlj stained, reticulated or vacuo- 
lated columnar cells M ith round or ov al undorm nuclei The lumens 
in, emptj or they contain an eosinophilic secretion 
Diffuse carcinoma gro^s more rapidl} than nther of the foicgoing 
It has a tendenev to infiltrate between the normal acini and to cause 
their dissolution b\ compression so that ultimateH there are diffuse 
slicets of cancer cells enclosing small islands of distorted but still 



Fio ISO I-IC 181 

Fio 180 — DifTuse carcinoma compo^tl of small irregular cello with indi'tmct margins 
Note a capiUar> lilkil with ntopla^itic colls x 200 
Fio 181 — Giant cell carcinoma ahowmg huge cells with abundant cytoplasm and 
hvpcrchromatic single or multiple ouctci x 200 


lecogmzable th>roid tissue The neoplastic cells are round or 
irregular but of an o\eralI uniform size of about 12 to 15 microns in 
diameter (Iig 180) The edges aie ill-defined and fuzzj , the 
c\ toplasm is eosinophilic, and the nuclei are round, o\ al or irregular 
Iheir margins aic distinct, the} are vesicuhr or deeplj stained, 
and the chromatin is 'solid or clumped Nucleoli are conspicuous 
Tlie supporting connccti\ e tissue is loo'^; and scant} and the ^ essels 
while not abundant, ma} be filled with tumor cells 
Giant cell carcinoma is also called carcmo'sarcoma It occurs m 
elder] > people as a rapidl} enlarging nodule tliat evtends wideh 
tlirough the tissues of the ntek and penetrates the ^ essels earl} 
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Histologically, it is composed of collections of huge giant cells 
embedded in a fibrosarcomatous stroma. The former are composed 
of variform cells with distinct borders and intensely eosinophilic, 
abundant cytoplasm (Fig. 181). The nuclei are single or multiple, 
of many shapes and sizes, hyperchromatic, and dense or reticulated. 
Nucleoli are usually prominent. The sarcomatous stroma consists 
of broad intertwining bundles of elongated cells. The borders are 
indistinct, the cytoplasm is abundant and eosinophilic, and the 
nuclei are oval, round, elongated or bizarre. Their rims are sharp; 
their nucleoplasm is washed out; nucleoli are prominent, and 
mitoses are numerous. The vascularity of these tumors varies and 
there are usually large areas of complete necrosis. 



Fig. 182. Fig 183 


Fig 182 — ^Hui thle cell tumor 

Fig. 183 — Same type of tumor. The cells are large cuboidal, intensely eosinophilic 

and form acini or solid nests x 100. 


Hurthle cell tumor is the least frequent and the least malignant. 
Although some authors divide this tumor into an adenoma and a 
carcinoma, it is probably safer to regard all of them as low grade 
carcinomas. The Hurthle cell is not a specific normal cell, but it is 
rather a physiopathologic variant of a thyroid cell. It is large, 
cuboidal or columnar, and has distinct boundaries and abundant 
intensely eosinophilic or reticulated cytoplasm. The nuclei are 
relatively small, round and evenly stained. Neoplasms composed 
of these cells have been termed Barber cell tumor, Langhans’ tumor, 
Getzowa struma, struma post branchiales (on the assumption 
that it arose from the post branchial or ultimobranchial bodies), 
Wurchende struma and small alveolar large cell adenocarcinoma of 
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the thjroid gland The^ affect females much more frequentl> than 
males and are found throughout life from mfancj to old age Grossly, 
the> are -^^elI circumscribed, moderatel> firm nodule-^ that measure 
1 to 10 cm in diameter Cut surfaces are \ello\\i3h gre>, fineh 
lobulated and maj show areas of degeneration (Fig 182) Histo- 
logically, they form irregular follicles with or without papillarj in- 
foldings or thej appear in more or less solid sheets or cords The 
cells are similar to “normal” Hurthle cells except that thev are 
larger and less regular The> are cuboidal columnar or polyhedral, 
sharplj defined and ha\e abundant denselj eosinophilic reticulated 
or \acuolated c\topIasm (Fig 183) The nuclei are round, small, 
intenselj stained, and frequently eccentric The lumens may or 
may not contain homogeneous pink staining material The sup- 
porting stroma is as a rule scanty, loose, w ell-\ ascularized and 
di\ ides the tumor into irregular lobules 
The diagnosis of carcinoma of the thyroid should alwa\s be a 
microscopic one for if one waits until the disease is recognizable 
clinically it is alread\ too late Treatment consists of prophylactic 
removal of all nodules, of radical surgical resection followed by roent- 
gentherapy when the disease is not too far advanced, and of palli- 
ative irradiation alone in hopelessly advanced lesions The prog~ 
nosis depends upon the time of diagnosis, the histologic structure 
and the presence or absences of metastases If the tumor is sus- 
pected clinically the five year survival rate is 20 per cent, if it 
first detectable at operation the salvage increases to 40 per cent, 
whereas if it is found only microscopically, 80 per cent of the patients 
are well at the end of five years In general those cancers that 
histologically resemble normal thyroid tissue (along with Hurthle 
cell tumors) offer a better prognosis than do the more undifferen- 
tiated neoplasms The outlook in the prebence of metastases is hope- 
le’'S except in instances of so-called “benign metastasizing goiters” 
m which cures have been reported following removal of a secondary 
grow th 

Exogenous Tumors — ^Tlie infrequency with which the thvroid 
gland IS involved by exogenous neoplasms has been a point for con- 
siderable '•peculation It has been postulated that this relaiiie 
immunity duQ to (1) a rich blood supplv and good v enous drainage 
w hich inhibits lodgement of tumor emboh, (2) chemical f ictors (un- 
named) that hinder growth, (3) high oxygen content in a normal 
gland which is incompatible with growth of extraneous cells for these 
ordmanh require low oxvgen tension By the same token it is 
stated that ■^econdarv neoplasms are more numerous in ca''es of 
adenoma because the oxygen supply is reduced (4) Sieve-like 
action of the lung*, which decreases the number of tumor emboli that 
reach the thvroid gland and (5) the infrequency with which the 
thyroid is examined thoroughly It is said that if the gland was 
carefully examined at autopsy, the mcidence of exogenous tumors 
would be considerably greater than the figures wluch at present 
range from 5 to 8 per cent of all malignant neoplasms coming to 
necrops} At some time or other r irtmllj e\ er j organ of the body 
has been reported as harboring a pnmars tumor that has secondarily 
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involved the thyroid gland. The most common are carcinoma of the 
gastro-intestinal tract, breast, lung and kidney and melanoblastoma. 
The route of invasion is either by the blood stream or by direct 
extension from organs such as the larynx, the esophagus and meta- 
static foci in adjacent cervical lymph nodes. Most of the lesions 
are incidental findings at postmortem, but a few have been mistaken 
for primary tumors of the thyroid and have been removed surgically. 
The gross and microscopic characteristics, of course, vary vdth those 
of the primary neoplasm. The prognosis is hopeless. 

Mechanical Disturbances. — Mechanical disturbances of the 
thyroid gland can be reduced to those consequent to thyroidectomy. 
The less serious of these consist of hematoma, collection of serum, 
brawny edema, tracheal irritation, and foreign bodies as sponges, 
needles, etc. The more serious and fortunately less and less com- 
mon are hemorrhage, infection, th 3 '’roid crisis, parathyroid tetany, 
hyperthjToidism and hypothjuoidism, and paralysis of the vocal 
cords. Hemorrhage and infection are rare; thyroid crisis has 
already been mentioned in connection with diffuse hyperplasia, and 
parathyroid tetany is considered in the latter part of this chapter. 

Hyperthyrodism persisting postoperativel}'^ merely means that 
enough of the gland has not been removed. Unfortunately, there 
is no accurate way of determining the amount of thyroid tissue to 
be left intact in any given case, necessitating a complete reliance on 
the judgment of the operator. Removal of too little tissue results 
in persistence or return of toxic symptoms for which one or more 
subsequent operations become necessary. If, on the other hand, 
not enough functioning tissue remains to take care of the normal 
body needs, the patient Mil develop postoperative myxedema or as 
it is often called cachexia strumapriva. Factors responsible for this 
are: (1) underlying pathologic process as for example thyroiditis 
when more tissue must be left behind than in diffuse hyperplasia for 
its function is already impaired, (2) over-suturing of the remaining 
tissue reducing its physiologic capacity, and (3) prolonged drainage 
or infection destrojdng a portion or all of the residual gland. Some 
or all of the symptoms listed under myxedema in the opening para- 
graphs of the chapter maj'- develop. They may appear immediately 
after operation or they may not become apparent until weeks, 
months or even years later. Sometimes they are transient and are 
corrected by Mthdrawing the iodine therapy or by the adminis- 
tration of thyroxin, while at other times they are permanent and 
necessitate the continuous substitution of thjToid extract. 

Paralysis of the vocal cords results from severance of the recurrent 
larjmgeal nerves. Its incidence should not exceed 0.3 per cent 
of all cases of thyroidectom}'-, and it can be prevented if the nerves 
are always dissected out and exposed to view before removing 
any thyroid tissue. The most common position of the recurrent 
laryngeal nerve is beneath the inferior th 3 n’oid arter 3 ^, but occasion- 
all 3 '' it may pass over and around this vessel, it ma 3 '’ pass directb^ 
from the vagus to the laiynx or it ma 3 ’- divide into it abductor or 
adductor components before it enters the larynx. Initially, a para- 
lized vocal cord is lax and can neither be adducted nor abductnd but 
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as it becomes replaced with fibrous tissue, it becomes shorter and 
fixed m the midline Unilateral in\oUement results in no greater 
interference than cracking of the ^olce and a decrea'^e m range be- 
cause the remaining cord compensates An audible stridor is pro- 
duced onl> ’ishen there is a greater than normal demand for oxj^n 
such as occurs uith excessiie emotional or physical acti\it> Bi- 
lateral paraljsis of the \ocaI cords eventuates m immediate loss of 
\oice but no obstruction to breathing In three to five months as a 
result of fibrosis and contraction, tlie cords begin to approximate 
and first bring about a return of the voice and then gradually 
increasing djspnea The latter is particularly noticeable on exer- 
tion, IS accompanied by a cron mg sound, results m gradual limitation 
of efiort, and can be corrected only by operation upon the cords 


Pahath^roid Glands 
EMBRYOLOGY 

The parathyroid gUnds first become apparent m the 10 mm 
embryo as thickenings of the third and fourth pharvngcal pouches 
Shortly thereafter they become detached from the pharynx, but 
the parathyroid arising from the third poucli remains attached to 
the thvmic body and that from the fourth pouch with the ultimo- 
branchial body until the 20 mm stage With descent of the thy mus 
the former is drawn inferiorly to rest along tlic inferior border of 
the thyroid while the latter remains in its original position along 
the superior border Cellular differentiation in the primordial 
glands occurs almost from the start 


ANATOMY 

Normally there are four parathyroid glands located along the 
po-itenor borders of the lateral lobes of the thy roid gland The tw o 
superior glands are constant in position being found at the le\el of 
the lower border of the cricoid cartilage or at the 3 unction of the 
pharynx witli the esophagus The inferior glands are found at the 
lower edge of the lateril lobe, some distance below the thyroid or in 
relation with the inferior tliyroid xeins Each gland is dark reddish 
brown or light tan and is embedded m fat Its dimensions are 
4 to 0x2 to 4x05 to 2 mm and its weight is about 0 035 gm The 
blood supply comes from the mfenor thyroid arter\ or from an 
amstomo''is between the superior and inferior thyroid \cs«5els, the 
lymphatics are a<?sociated with those of the thyroid, and the xnner- 
lalion comes directly from the middle or inferior cervncal sympa- 
thetic gingha or from a plexus on the fascia covering the posterior 
surf ICC of the thyroid gland 

Ihstologically, the normal parathyroid gland is composed of a 
fundamental cell— the chief or principal cell from wluch probably 
develop two others— the water clear ceils and the oxyphile cells 
Ihe proportions of these cells vary with the age of the patient 
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Till puberty the entire gland is composed of chief cells. These are 
polygonal, ill-defined cells measuring 6 to 8 microns in diameter. 
They have scanty, faintly acidophilic, glycogen containing cyto- 
plasm that is retracted from the nucleus, and a relatively large 
round sharp pycnotic appearing nucleus. Fat does not appear 
witliin these cells until after puberty Water clear cells are found 
occasionally in normal glands after puberty. They measure 10 to 
15 microns in diameter, have completely vacuolated cytoplasm, and 
disclose round pycnotic somewhat eccentric nuclei. Oxyphile cells 
are found in increasing number with advancing age making their 
first appearance after puberty. The}'’ are of two types — pale and 
dark. At about the age of forty years the former are found in large 
circumscribed islands. They are polygonal, have sharp borders and 
dark pink finely granular cytoplasm, and measure 11 to 14 microns 
in diameter. The nucleus is round and deeply stained. They con- 
tain fat but no glycogen. Dark oxyphilic cells are found singly and 
near the stroma. Their borders are indistinct; they measure 8 to 
10 microns in diameter; the nucleus is pycnotic, and the cytoplasm 
is homogeneously dark red. It contains neither fat nor glycogen. 
The stroma of parath}n'oid glands is scanty, loose, well-vascularized 
and contains an increasing amount of fat until forty years of age. 
After puberty normal glands frequently contain cysts of varying 
sizes Avhich are filled with granular and cellular debris or colloid-like 
substance. 

PATHOLOGY 

Congenital Anomalies. — The number of parathyroid glands is 
not always constant. There are less than four glands in less than 
1 per cent of cases and more than four glands in about one-quarter 
of all cases. Occasionally some of the glands may be embedded 
within the thyroid; the thyroid or thymus may contain aberrant 
parathyroids, and less often accessory glands may be distributed in 
the soft tissues between their normal positions and the thymus. 

Tumors. — Tumefactions of the parathyroid gland are divided into 
a smaller group — hyperplasia, and a larger group — adenoma. Both 
are attended by profound and clinically indistinguishable systemic 
disturbances. The lesions are most common between the ages of 
forty and sixty years with reported extremes of thirteen and eighty- 
nine years, and they affect males three times as frequently as they 
do females. The accompanying signs and symptoms are protean 
and may be divided into (1) those due to hypercalcemia. Serum 
calcium in hyperparathyroidism is above the upper limit of normal, 
namely, 11 mg. per cent and may reach as high as 18 mg. while 
serum phosphorous is correspondingly decreased below 3.5 mg. per 
cent. Physiologically, calcium tends to reduce muscular irritability 
and so in excessive amounts there are: hypotonia, lassitude, weak- 
ness, and constipation accompanying which there are also anorexia 
and loss of weight. (2) Those due to skeletal involvement. The 
source of the hypei is the bones and depending upon the 

severity of the dicj; - * a • demonstrable osseous changes 
or practically th/ ' ; s be absorbed. Accordingly, 
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there maj be spontaneous fracture, bon\ tenderness, pain, deforra- 
it\ loss of stature, complete inabilitj to^^alk or e\en raise the 
thorax and, radiographically, decreased densities of the bones, cjsts 
and tumors and (3) those due to renal inioliement In h\perpara- 
th\roidism there is an excessne excretion of both phosphorus and 
calcium m the urine These elements maj form frank renal calculi 
or thej maj precipitate m the renal parench\ma especialU the 
collecting tubules Consequenth, thej ma> be attended b\ renal 
colic or impairment of function Concomitanth , there are pol>- 
d>psia, pohuria and eneuresis 

Grossly, the onlj finding that helps 
to distinguish hjperplasia from a<l- 
enoma is that in the former all glands 
arc usuall\ umformh enlarged, while 
in the latter one gland or onlj a 
part of one gland is increased m 
size The size of the m\ol\ed gland 
\anes from tnice normal to one 
w eigliing 300 gm or to one as large 
as a “child’s head “ In general, ad- 
enomas are larger than hj perplasias 
The gland is encapsulated, smooth, 
moderatelj firm or rather soft, cuts 
easil\ and presents a deep red, brown 
or yellowash grej homogeneous or partl> necrotic and hemorrhagic 
surface (Fig 184) Histologically, a hyperplastic gland discloses a 
monotonou&lj uniform replacement of the normal structure nith 
giant sized water clear cells They are pohgonal, sharplj demar- 
cated, measure from 10 to 40 microns m diameter, ha\e clear cyto- 
plasm except for a spnnkling of light pink staining granules, and they 
contain single or multiple dark round or o\al nuclei m which eccentric 
nucleoli can be frequentU discerned The cells are arranged in 
ah coll and the nuclei tend to be basilar in position The connects e 
tissue stroma is uniformly mcreased m amount throughout the gland 
and the blood \e&sels are also exenly distributed and of an un\ar\ing 
size In adenoma, if the gland is examined carefully, one will find 
\arying amounts of normal parathyroid tissue around the periphery 
Unlike m Inperplasia, adenoma prc^nts a mixture of chief, water 
clear and oxyphilic cells together with transitions between these clear 
cut and recognizable forms (Fig 185) In general the cells differ 
from the normal in that the\ \ary m size, show gigantism of their 
nuclei and re\oal extreme haperchromatism Thea form pseudo- 
glands, columns or cords Chief cells \ary m size from 5 to 20 
microns They are distinct or indistinct, ha\ e light pink granular or 
reticular cy tophsm forming a halo around the nucleus and relatu ely 
large single or multiple roimd sharp intensely hyperchromatic 
nuclei ater clear cells are similar to those in ha perplasia, but they 

are less regular w hereas oxyphil cells are of normal size, ha\ e eosino- 
philic granular cy toplasm, and a dark irregular nucleus that occupies 
from one-fifth to three-quarters of the cell \olume Also unlike in 
hypcrphsia, adenoma is accompanied by an irregularly proliferated 



Fic 184 — Adenoma of a parathyroid 
gland 
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stroma. In some areas it is loose and scanty, whereas in others it 
is abundant and collagenous. Frequently, it contains spaces that 
are empty or filled with pink material, erythroc 3 des or desquamated 
parathyroid cells. 

H 3 rperparathyroidism can be suspecied only if its protean mani- 
festations are borne in mind. Pertinent signs and symptoms 
coupled with an elevated serum calcium and a lowered serum phos- 
phorus makes a clinical diagnosis unequivocal. Treatment consists 
of extirpation of the adenoma or one or more hyperplastic glands. 
Locating the diseased glands, however, is not always easy for they 
maj'- not be found in their normal positions and when only moder- 
ately enlarged they are easily confused with lymph nodes. If the 
disorder is recognized earl}'’ the prognosis is good but if there is 



Fig. 185. — Adenoma of a paiathyioid gland showing both chief and oxyphil cells 

X 200 

extensive skeletal or renal involvement or in cases in which the 
course is fulminating — so-called acute hyperparathyroidism — the 
prognosis is poor. 

Mechanical Disturbances. — The only mechanical disturbance of 
interest here is that which one way or another destroys the para- 
thyroid glands and results in tetany. Tetany after operation may 
be transient and due probably to edema (for it disappears as the 
edema subsides) or it may be permanent. The latter is due to re- 
moval of the parath^uoid glands during thyroidectomy, to inter- 
ference of their blood supply by ligation or by thrombosis, or to 
subsequent fibrosis. The incidence varies from 0.5 to 1.5 per cent 
of all operations upon the thyroid gland. It is increased in second 
and subsequent operations, and is decreased if the following three 
rules are observed: (1) preserve the posterior thyroid capsule, (2) 
perform subtotal thyroidectomies, and (3) know the normal and 
abnormal locations of parathyroid glands. Signs and sym toms are 
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due to a lack of calcium m the blood When ^erum calcium is be- 
tween 4 and 6 mg per cent there are numbness and tingling of the 
hands, feet, legs and face, carpopedal spasm, \iolent contractions 
of the muscles of the face and abdomen initiated bj ordinarily in- 
consequential stimuli, and epileptiform convulsions When the 
serum calcium level is between 7 and 8 mg per cent signs and symp- 
toms may not become manifest unless there is excitement, phvsical 
exertion, or overbreathing In tetanv of long duration there may 
develop cataracts, brittle hair, ridged nails and teeth, and distur- 
bances m the gastro-mtestmal tract m the form of pains, gas, diar- 
rhea and constipation Treatment consists of administration of 
parathvroid hormone under which circumstances normal life can be 
maintained indefinitely 


Branchial Remnants 


Early m embry onic life there an‘»es a series of fiv e paired out- 
pocketings from the lateral walls of the pharynx known as the 
pharyngeal pouches At the same time there develops a corre- 
sponding number of indentations of the overlying ectoderm called 
the branchial grooves As the two contact each other they push 
aside the intervening mesoderm to form a senes of arches, ind the 
entoderm and ectoderm fuse to form a solid plate In man this 
remains intact but in fishes it breaks down to produce a functioning 
cleft The ultimate disposition of these «>tructures is as follows 
groove I forms the external auditory meatus, pouch I— custachian 
tube and tympanum, arch I — maxilla and mandible, pouch II — 
angle of the tonsil, arch II — stvloid process, stapes and lesser 
cornua hvoid bone, pouch HI — thymopharyngeal duct arch III 
— posterior portion tongue and body of hyoid bone, and pouches III, 
IV and V lose all traces of a lumen and form the thymus, para- 
thyroid gland^ and ultimobranchial bodies Normally, all traces 
of the original structures disappear, but occasionally remnants of 
the first and second pouches and grooves develop abnorraallv or 
persist post-natally From the ectodermal portion of the first pouch 
there mav arise pre~auncular appendages or sinuses which are often 


associated with malformations of the ear proper Abnormalities 
of the second pouch and groove consist of a sinus if either end is open, 
of a fistula il both ends are open and of a cyst if both ends are closed 
The latter is three times more frequent than the former two 
Branchial cysts have also been called sequestration dermoids, 
dermoids, atheromatous tumorsi and hydrocele colli congenita’ 
They are noted at any time from infancy to old age, affect females 
almost twice as frequently as males, are usually unilateral, are 
located below the angle of the jaw anterior to the sternomastoid 
muscle, and measure 1 to 10 cm m diameter Symptoms m order 
of frequency consist of painles-s swelling that may vary m size 
swelling associated wath an upper respiratorv infection, draining 
sinus, pain, dysphagia, fever and dvsphoma ]Miny of the smaller 
tumors are cystic to palpation but as they enlarge they become firm 
and feel more solid Their external surface, particularly if thev 
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have been previously infected, is adherent to surrounding struc- 
tures by dense fibrous tissue. They are round or ovoid; their walls 
are paper thin or measure a centimeter or more in diameter; the 
inner surface is smooth, granular, polypoid or papillomatous with 
often fibrous trabeculations, and they are usually filled with thick 
greasy or flaky grey to brown semisolid material and less often with 
mucoid, w^atery or milky fluid (Fig. 186). Histologically, the lining 
in those cysts w^hich arise from branchial grooves (outer portion) 
is composed of stratified squamous epithelium, wliile in those wliich 
arise from pharyngeal pouches (inner portion) is composed of 
pseudostratified ciliated columnar epithelium. The former is by 
far the more frequent. In either case, the epithelium lies directly 



Fig. 186. — Branchial cyst The pm rests in the external opening The polypoid 
masses are composed of lymphoid tissue 


upon a band of Ij^mphoid tissue, either diffusely arranged or forming 
discrete follicles with conspicuous germinal centers. Beyond this, 
there is a layer of connective tissue. Infected cysts show partial 
or complete denudation of the epithelium, infiltration of the wall 
with leukocytes and varying degrees of fibrosis. Treatment consists 
of conservative measures in acutely inflammed cysts followed by 
incision and drainage if the process does not resolve. Complete 
excision is indicated after the infection has subsided or in non- 
infected cysts. The prognosis is good. 

Branchial carcinomas are comparatively rare. It is always 
hazardous to make a diagnosis of cancer arising in a branchial rest, 
because one can never be absolutely certain that the lesion in ques- 
tion is not a metastasis from some undiscovered focus elsewhere 
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in the body Tins is especially true of the solid groi\ths Tlie 
criteria for accepting such a diagnosis must, therefore, be rigid 
The tumor must be in the right location, that is, in the lateral side 
of the neck below the angle of the jaw , it must be partly cystic, the 
wall must be lined with stratified squamous or pseudostratined 
columnar epithelium resting upon a band of lymphoid tissue, the 
infiltrating tumor must arise from the lining epithelium, and there 
must be no other demonstrable pnmvry foci eKeyyhere in the body 
Cancer of branchial remnants affects men more fiequently than 
women, is usually seen after forty years of age, inyoUes each side 
with equal frequency, is rarely bilateral, and is rapidly growing 
Symptoms consist of a tumor which is associated yyith local or radiat- 
ing pain, and examination rcyeals a firm cystic or hard mass that 
IS attached to the surrounding structures Grossly, the neoplasm 
is usually 3 to 4 cm in diameter, is composed of a cystic portion 
similar to a branchial cyst already described, and it has attached 
to the cyst a solid mass of tissue This yanes m size, is usually 
firm, and on cut surface is tan, grey or white with scattered yellow 
necrotic foci Ihstologicalhj, the wall of the cyst is typically tliat 
of a branclual cyst and is, therefore, ordinarily lined with stratified 
squamous epithelium The latter penetrates tiie underlying tissue 
m the form of irregular nests or strands of epithelial celU that prc'^ent 
the usual characteristics of squamous cell carcinoma The support- 
ing tissue IS either ly mphomatous or it is dense acellular and fibrous 
Treatment consists of surgical excMon followed by irradiation 
The jiroynosis is poor Most of the patients die w ithin a fey\ months 

Carotid Bod\ Tumor 

The carotid body has also been called glomus caroticum, carotid 
gland and paraganglion intercaroticum It is a small mas-j of yyoll 
encapsulated or reddish brown tissue measuring 2 to 5 mm in 
diameter that is situated postero-medial to the distal end of the 
common caiolid aitcry ifistoloyicafly, it is composed of large 
masses of polygonal cluomafTm cells exhibiting distinct borders, 
granular or foamy cy toplasm and round ba&ophihc centrally placed 
nuclei The stroma of connectiye tissue arises from the capsule, 
t he ncry e^ come from the plexus arovmd the c irotid artery , and the 
blood supply is dei ly ed from the external carotid artery 1 he origin 
of the carotid body is not agreed upon It is said to anse from the 
same tis>,ue that gnes origin to the superior ceryical sympathetic 
ganglion, from the adyenfitia of the external carotid artery and 
from the third branchial pouch Although it resembles the adrenal 
medulla, aortic body , hypophysis, coccygeal body and paraycrtcbral 
sympathetic ganglea, its function is not clear Because of its 
proximity to tlic carotid sinus, the function of the latter has been 
interpreted as that of the carotid body When the carotid sinus 
IS compresved the puke shows and the blood pressure falls, and 
when pressure is leleased or decreased the opposite is true ’ 

Tlie only significant lesion of the carotid body is the carotid body 
tumor Mthough this lesion has also been called perithelioma, 
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perivascular endothelioma, alveolar tumor, chromaffinoma, pheo- 
chromocytoma and paraganglioma such designations do nothing 
more than confuse the reader. The neoplasm is not rare there 
having been at least 275 cases recorded in the literature. It is as 
a rule unilateral, affects both sexes with equal frequency, has a 
tendency to be familial and is usually found between the ages of 
twenty to sixty years. The chief sympto'm is a slowly enlarging 
mass in the side of the neck that is usually present for a half a dozen 
years before medical aid is sought. Attacks of syncope with lower- 
ing of blood pressure in a few patients are attributable to pressure 



Fig. 187; Fig 188. 


Fig 187. — Carotid body tumor showing both external and cut surfaces. Attached to 
the capsule is a portion of the common carotid artery. 

Fig 188. — Carotid body tumor composed of reticulated and vacuolated polyhedral 

cells. X 100. 

upon the carotid sinus rather than to secretions or stimuli from the 
tumor. Less commonly there may be hoarseness, dyspnea, dys- 
phagea and Horner’s syndrome — all due to involvement of pertinent 
nerves. The mass is firm or soft and moves freely laterally but 
not up and down. 

Grossly, the tumor is well encapsulated, measures as much as 9 
cm. in diameter but is ordinarily one-half this size, and either bears 
the imprints of the carotid vessels upon its surface or has these 
arteries attached to its capsule or embedded within its substance 
(Fig. 187). Cut surfaces are composed of solid greyish, brownish 
or yellowish tissue traversed by hemorrhagic fibrous tissue septa. 
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In larger tumors there maj be foci of degeneration or cjst forma- 
tion filled -with bloodj material Histologically, large, poljhedral, 
well-defined, granular foam> or ^acuoIated cells are arranged in 
solid aUeoIi, groups or cords (Fig 188) The nuclei are usually 
single, round, o\al, deepK basophilic, relati\el> small and central 
or shghtl> eccentric in position Sometimes, howe\er, thej are 
multiple, large, and mtenseh hjperchromatic The stroma is 
scant\, loose or dense, cellular or hvaline, and as a rule \ascular 
Thin walled capillaries are also numerous between the tumor cells 
preopcratue diagnosis of carotid bodv tumor is not usually 
made It should be suspected in the presence of an\ slowlj pro- 
gre'!Si\e swelling in the region of the bifurcation of the common 
carotid arterj that starts around pubert> and that is movable later- 
ally not superiorly and infenorh Attacks of syncope and low 
blood pressure facilitate a correct diagnosis Treatment consists of 
complete surgical excision This can be accomplished with im- 
punity when the lesion is small, but is hazardous when it is large 
for then the tumor encases the carotid vessels and nerves in the 
vicinity When ligation of the internal carotid artery is necessary 
the operative mortality is 30 per cent In such cases the chief 
complication is hemiplegia If vessels and nerves are not involved 
the prognosis i‘« good A malignant transformation is extremely rare 

L'iMPH Nodes 

The subject of Ivmph node enlargements is considered m greater 
detail m Chapter XVI (p 484) In the cervical region diseases 
of lymph nodes account for the majority of tumefactions Tlie 
only important congenital lesion is a lymphangioma which presents 
all the charactenstics already enumerated in Chapter 1 Inflam- 
matory lesions con-sist of acute or chrome non-specific infections that 
arise from abrasions, ulcerations or abscesses within the mouth, 
na^iophary n\, upper part of the esophagus or the lary nx It should 
be noted that an ulcerating carcinoma in these same areas will often 
be accompanied by a simple non-specific inflammation of the drain- 
ing lymph nodes, and that such enlargements are, therefore, not 
always due to neoplastic metastasis Of specific inflammations, 
actinomycosis is rare, syphilis m both the secondary and the tertiary 
stages IS more common, and tuberculosis is quite frequent The 
latter is often referred to as scrofula It is most common among 
children of poor communities and, particularly , among those of the 
negro race The organism, either the bovine or the human tubercle 
bacillus, gams entrance through abrasions of the mucosa of the 
mouth, nasopharynx and especially the tonsils The site of in- 
oculation, however, is u’suallv free of tuberculosis The draining 
lymph nodes are large, matted, soft, caseatmg and characteristically 
perforate the skin to produce sinus tracts Histologically , they may 
cUidobe tubercles or merely tubercailous granulation tissue Tumors 
of eery ical Ivmph nodes are the most common cau=ies of enlargement 
1 nmary lesions consist of the entire group of lymphoblastomas wluch 
Is considered in Chapter XVI Of particular importance are 



242 


NECK 


metastatic carcinomas from the nasopharynx, for the primary tumor 
is often only a few millimeters in diameter, while the metastases 
in the neck measure a dozen centimeters or more across. We re- 
peatedly see such patients referred to the tumor clinic who for 
months have been regarded as harboring a primary lymphoblastoma 
simply because no one took the trouble of examining the nasopharynx. 
Mechanical disturbances are those concerned with pressure of any 
enlarged lymph nodes upon the trachea, esophagus, blood vessels 
and nerves resulting respectively in dyspnea, dysphagia, edema and 
nerve root pain. When the latter involves the brachial plexus and 
the inferior portion of the cervical S3^mpathetic chain it produces the 
typical Pancoast syndrome. 
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Thymus 

EMBRYOLOGY 

The thymus first appears in the sixth week of embryonic life 
as an outpocketing of each third 'pharyngeal pouch. The analges 
are first hollow but soon become solid bars. By the eighth week 
the lower portions contact each other and soon thereafter they 
descend into the thorax, wliile the upper portions attenuate and 
then disappear. By the tenth week the original epithelium is 
transformed into reticular tissue and thymic corpuscles (Hassalhs). 
By the third month lymphoid tissue becomes prominent, the organ 
differentiates into a cortex and a medulla, and its development is 
completed. 

ANATOMY 

The normal thymus is essentially a flat paired organ composed of 
two Lobes that are loosely united by connective tissue and rarely 
separated by a third lobe. It is located in the superior and anterior 
portion of the mediastinum lying beneath the sternum, covering 
the upper portion of the pericardium and the great vessels, and 
extending from the base of the neck to the level of the fourth costal 
cartilage. It is encased in a connective tissue capsule which sends 
septa into the gland to form lobules that measure 0.5 to 2 mm. in 
diameter. The size of the gland is not static. At birth it weighs 
about 13 gm., by puberty 35 gm. and by the sixtieth year 10 gm. 
Normal involution is greatly enhanced by cachexia and infection. 

Histologically, the gland is divided into an outer portion — the 
cortex and an inner portion — the medulla. Its three most important 
components are thymocytes, reticular cells, and thymic (Hassall’s) 
corpuscles (Fig. 189), Thymocytes are predominantly in the cortex. 
They are small, round cells with scanty or imperceptible cytoplasm 
and uniform evenly stained nuclei. While some authors maintain 
that they arise from thymic epithelium most writers believe they 
are mesench 3 ’'mal in origin and that they are in realit}'^ Ij'-mphocytes. 
The occasional presence of true lymphoid follicles strengthens this 
contention. Reticulum cells are found both in the cortex and the 
medulla, but are more prominent in the latter. They are of two 
types — one derived from the original epithelium and one, albeit 
in minority, from mesoderm. Tliis distinction, however, is not 
apparent histologically for each is composed of elongated, periph- 
erally indistinct cells with a moderate amount of pale eosinophilic 
cytoplasm and round or oval lightly stained nuclei. Thymic 
corpuscles are round structures measuring 30 to 100 microns in 
( 244 ) 
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diameter and compo'^ed of concentncallj arranged, eosinophilic 
cells Their centers maj xmdergo degeneration, h} aliniption, 
c\ Stic formation or calcification Tlie\ are deru ed from epithelium 
and are found in the medulla Aside from these cells the thj mils 
contains a feu eosmophiles and plasma cells 

Other than forming hmpliocjtes, mjclocjtes and plasma cells 
the fimctwns of the thj mus gland arc not nell understood While 
oapenmental data on its hormonal tic-iip is contradictor} there are 
indications (1) that mrolution is produced bj hjpoph}SCctom}, 
gonadotropins, sex hormones, cortin and adrcno-cortico-tropic 



Fia 189 — Normal thjmm showing th>inic corpuscles th>nioc\ tes and rccticu*ai cum 

X 100 

hormones, (2) that gonadectomj in >oiing animals dola-\s m\olutjon 
and (3) that administration of tho growth promoting hormone of 
the anterior pituitary cau'^es, enlargement 


PATHOLOGY 

Congenital Anomalies — ^Deaelopmental abnormalities of the 
thjTmis arc of little clinical significance There ha\e been 
described (1) hypoplasia of either one or both lobes, (2) aberrant 
thjmic tissue This maj occur m either side of the neck at an> 
point betiiecn the pharjnx and the normal position of tho gland 
and it maj bo associated mth a normal, hjpoplastic or aplastic 
corresponding lobe of the tin mus Sometimes pieces of th5mic 
tissue are found m tlie thj roid gland or surrounding the parathi roids 
(3) Perbistcnt tkymo-pharijngcal ducts, (4) cysts derned from these 
ducts and (5) inclusions wathin the tlumus of thiroid and para- 
thjroid tissue 

Inflammation — Acute infiammation of the thjmus maj be found 
as a terminal eient m an> debilitatmg disease m wluch case the 





246 


MEDIASTINUM 


organ is enlarged, boggy and soft. Histologically, there is con- 
siderable edema and a diffuse infiltration with neutrophils, eosino- 
phils and plasma cells. Sometimes, in pyemia or as an extension 
from an adjacent organ, there may be present acute abscesses. 
These, however, are usually incidental findings at autopsy. Specific 
inflammations are likewise of little surgical importance. Tuber- 
culosis of the thymus is sometimes encountered as part of a systemic 
miliary infection whereas syphilitic involvement is almost confined 
to the congenital form of the disease. The process is usually 
diffuse and is accompanied by considerable fibrosis. Gummas, 
although described, are rare. Occasionally, in newborn infants, 
there are found small miliary or conglomerate abscesses that 
supposedly originate as central necrosis of thymic corpuscles. 
These are referred to as Dubois abscesses. They are generally 
considered as syphilitic in origin, and while, ordinarily, they are 
of little significance, they may become large enough to produce 
compression of the trachea and asphyxia. 

Tumors. — Tumefactions of the thymus may be divided into two 
categories — benign consisting of a hyperplastic or persistent thymus 
and malignant which may be conveniently considered under the 
one heading — malignant th3'-moma. 

Hyperplastic or Persistent Thymus. These are terms used to 
indicate an enlargement of, or an abnormal involution of, a thj^mus 
in a patient of that particular age group. Sometimes tliis is 
extremely difficult to establish with any degree of certainty for 
the thymus is not a stable organ and, although its normal weights 
as listed in the beginning of this chapter are averages, they vary 
considerably from case to case within a given age group. In 
addition, as already stated, the nutrition and general health of 
the patient has a direct bearing on the size and weight of the 
organ. Nevertheless, despite these discrepancies it is well estab- 
lished that the thymus is frequently enlarged or persistent in the 
following diseases] exophthalmic goiter, Addison’s disease, acro- 
megaly, rickets, status thymico-lymphaticus, and myasthenia 
graves. Since only the latter two directly concern the surgeon 
they alone will be considered further. 

Status thymico-lymphaticus may be defined as an enlargement of 
the thymus and lymph nodes and a hj^poplasia of the heart, aorta 
and both the cortex and medulla of the adrenal glands. Its single 
pertinent clinical manifestation is sudden death that results from 
even trivial injuries. It is in this respect that the syndrome is of 
importance to the surgeon for these patients frequently die from 
the prick of a needle or a whiff of anesthetic far below the lethal 
or even the proper anesthetic dose. The exact mechanism eventu- 
ating in death has not been agreed upon although it is probable that 
in a given case anj'^ one of the following four factors maj'' be 
responsible; (1) mechanical pressure oi the thymus upon the trachea, 
great vessels and nerves, (2) liberation of a thymic toxin, for it has 
been shovm that injections of a thymic extract produce shock in 
experimental animals, (3) anaphylactic reaction due to escape of 
nucleoproteins fi-om necrosis of germinal centers of the lymph 
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nodes and (4) an adrenal tnsuffiaency It must be admitted 
however, tiiat although the acceptance of this sjndrome is justmed 



Fia I'lO — M>a^\hemi Rrvvi> dv^loMnji foci ot l>roplioc> Uc ctUs 
mu<clc fibers x 200 


in a select group of cases tlic entitj has fxHen into diM^pufc because 
the diagnosis is onl} too frcqiientK used as a co\ci-aIl 
Myasthenia gravis is an uncommon diveasc 
of the myoneural junction cliaractcnzcd b> easj 
fatigabihtv of the \ oluntarj muscles Normalh 
acctvichohne is necessary at the svnapse 
for proper conduction of nervous stimuli 
Continued transmission of these impulses is 
prevented by an enzyme — cholinesterase which 
splits acetylcholine and, thereby, inhibits 
its conducting capacitv In mv asthenia gravis 
tliere is a relative over activity of the 
cnzvme Tlie disease is of a few months 
or manv vcais duration, affects females four 
times as frcquentlv as it does males, and is 
usiiallv manifest between the ages of fourteen 
and fifty years Some of the more common 
symptoms arc diplopia, dysphagia, nasil speech, 
ptosis, dyspnea, weakness of the muscles of the 
jvw, neck md extremities, and loss of facial from the 
expression I he only constant pathologic mj asthenia cravis 
chinge Is m accumulation of Iv mphoev tes at U )0 

the mvoncuril junctions known as hmpliorrh- cipsulc'^ taicifi(-d° 
ages (1 ig 100) In over half of the cases there ^atu^al«lze 
IS m adclifion a persistence, a hvpeiplasia, or 
a tumor of the thymus ghnd Pitliologicilly, tlie non-neoplastic 
ghmib show age involution, increase m lymphocytes, loss of 
(lifTcrentiation between the cortex and medulla, or an increase in 
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germinal centers in the medulla. The neoplastic thymuses, on the 
other hand, are either solid or cystic, 3’^ellowish grey or light brown, 
niay be partly calcified and measure from 4 to 8 cm. in greatest 
diameter (Fig. 191). Histologically, they do not differ from the 
thymomas wdiich are not associated with myasthenia gravis. The 
exact relation betw’'een the thymus and the disease is not known, 
but it is known that thymectomy greatly improves or cures patients 
Avho have had symptoms less than one year. This, therefore, 
constitutes one form of treatment. It is, however, not advocated 
in all cases for it has also been well established that prostigmine 
inactivates cholinesterase and its administration -will completely 
control about 25 per cent of the cases. Indications for operation 
are (1) the presence of a thymoma and (2) disability despite the 
use of prostigmine. The mortality in untreated cases is about 



Fig. 192 — Thymoma of the lymphosarcoma variety. 


80 per cent; in those treated with prostigmine it is approximate!}^ 
22 per cent, wdiereas in patients submitted to thymectomy the 
operative mortalit}'- is 20 per cent. 

Malignant Thymoma. — This term was coined as an all inclusive 
name for the various types of malignant neoplasms of the thymus 
gland at a time when their histogenesis was in a state of confusion. 
Wlfile today complete agreement as to their origin is still lacking 
and -while a uniform nomenclature still does not exist, the basic 
pattern has been well enough established to permit an acceptable 
and useful classification. In general, malignant th3^momas occur 
at all ages from infancy to the sixth decade ; they affect males twice 
as frequently as the}'' do females, and they are not accompanied 
by any early signs and symptoms. The latter become manifest 
only as a result of pressure upon vital structures and as such they 
may consist of intermittent dyspnea, hoarseness, orthopnea. 
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cjanosis, cough, dNsphagii, and swelling of the chest, neck, face 
and arms Plusical examination maj show a fulness m the supra- 
sternal notch and dullnet.i. on cither side of the sternum Roentgeno- 
grams wall disclose a shadow beneath the sternum m the anterior 
mediastinum 

Grossly, the neoplasm is located in tlie anterior mediastinum in 
the region of the thjmus (Fig 192) When the lesion is small, it 
often maintains the shape and e\en the size of the normal gland 
As it becomes larger, it liecomes more iiregular and more lobulated 
but it retains its encapMilation for a considerable time It spreads 
m a sheet-hke manner supenorU to the neck, infenorlj o\er tlie 
pericardium and heart to as low as tlie diaphragm, lateralU to 
imohe the pleuras, and po'^tenorli to infiltrate between and to 
surround all of the structures m tlic mediastinum In advanced 
cases the under surface of tlie sternum and ribs ma> be eroded but 
as a rule these escape mjurj The colors of the tumors varj from 
light brown to jellowish grej or white, whereas the consistency 
ranges from soH and braindike to a hard unyielding scirrhous mass 
Usually the neoplasms arc solid but occasionally there are foci of 
necrosis, hemorrhage and even liquefaction with cyst formation 
The latter are frequently surrounded by a calcified capsule of 
fibrous tissue Histologically, malignant thy momas mav be divided 
into the following four categories, (1) lympbosarcomi, (2) Hodg- 
kin’s disease, (3) Iv mphocpitlielioma and (4) carcinoma Lympho- 
sarcoma IS tlie most common and is the usual tvpe of thymic tumor 
seen in infants, children and young adults It is composed entireh 
of small or moderately sized round cells v\ith semtv, almost 
imperceptible cytoplasm and round evenly stained nuclei The«c 
co!I^ are indistinguishable from Ivmphocytes and lymphoblasts 
In a few recorded cases tumors of this group terminated witli a 
peripheral blood picture of lymphatic leukemia and have, therefore, 
been called leucosarcoma Hodgkin’s varietv of thymoma is 
considerably less frequent than the Ivmphosarcomatous typo and 
mo^t of the recorded cases have been m adults The microscopic 
structure is identical witli that of Hodgkin’s disease elsewhere 
Tlie normal arcliitecturc is completelv replaced with a diffuse and 
varied increase of fibrous tissue and cellular infiltrate The latter 
consi&ts of plasma cells, lymphocytes, neutrophils, monocytes, 
occasional eosinophils, and typical Stcrnberg-Rced cells There 
mav or mav not be foci of necrosis and hemorrhage Lympho- 
cpilhehoinatous varietv of tlivmoma is the most frequent type found 
in adults \s the name indicates it is composed of an admixture 
of both h mphocy tes and epithelial cells denv ed from the entodermal 
reticulum (Fig 193) The latter consist of ill-defined clusters 
cords or sheets of ratlicr large, pale staining, elongated or polygonal 
cells Their borders are iiuhstmct and their cytoplasm is lightly 
eosinophilic and reticuhtcd Their nuclei are round or oval 
sbarplv defined, lightly stained, and sometimes contain nucleoli’ 
I (lore aie few or no mitoses The proportion of hmphoev tic cells 
to icticuluin cells vanes from case to case and even m different 
areas of tlie «ame tumor '\^hen one tvpe equals the other the 
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resulting picture is that of lymphoepithelioma, but when lympho- 
cytic cells predominate it becomes a lymphosarcoma, and when 
reticulum cells predominate it becomes a carcinoma. In some cases 
the reticulum cells have a tendency to be disposed around capillaries 
in a characteristic manner. Those nearest the vascular wall become 
slightly elongated and are arranged at right angles to the vessel 
(Fig. 194). Thej'- do, however, appear similar to and are intimately 
connected with the more distant cells. Tumors presenting this 
arrangement have been called peritheliomas under the assumption 
that they arise from ^'perithelial cells” — whatever they may be. 



Fig 193. Fig 194 

Fig 193 — LjTOphoepithehoma of the thymus The lymphoid cells aie small lound and 
daik The epithehomatous cells are large ill-dehned and lightly stained x 100. 
Fig. 194 — Thymoma The leticulai cells are disposed about a capillaiy lendering 
ivhat has been called a “peiithehomatous” appcaiance 


My own experience has iDeen that there is, therefore, no room for 
a separate subdivision Carcinoma of the th 3 ^mus is the least 
common and, as already’' mentioned, it is a one-sided development 
of the lymphoepithelioma. Histologically, therefore, it is composed 
primarily of diffuse masses of pob'-gonal or elongated reticular cells 
among which are deposited vaiying numbers of irregular th^TOic 
corpuscles (Fig. 195). These are large or small and are composed 
of concentrically arranged, light staining, flat or elongated cells Mth 
moderate eosinophilic c 3 ffoplasm and oval, elongated light staining 
or pycnotic nuclei. Their centers may be cellular, h 3 ^alinized, 
granular or completely necrotic and their peripheral cells arc 
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continuous with those ot the tumor proper It should be pointed 
out houeter, that thimic corpuscles arc also seen in the other 

\arieties of thjmoma, albeit m feuer numbers ,, , .a 

As ahead} indicated malignant th}momas spread b} direct and 
hmphatio extension to inxohc the mediastinal structures, pleuras 
and iaphragm in nhich cast, the\ are often associated nith 
effusions Metastases to the lungs and axillan l}mph nodes are 
not unusual, but distant metastases to the liter, pancreas, adrenals, 
Lidnejs and bone, nhile described, are infrequent 

Except for the t ases associated ivath mjaathema grains, a diagnosis 
of thj moma is usually not made until the dised&e is ad\ anced The 
most important single aid m am\ mg at a correct clinical ■solution 
IS a roentgen demonstration of a mass in. tlie region of the th\ mns 



Fir l9o — Neoplastic Ihjmic corpuscli Note the cellularity as compared with a 
normal corpuscle illustrated m figure 189 x 200 


Treatment of the smaller and more circumscribed lesions and 
particular!} those associated with m\asthema gra\is is th\mectom}, 
whereas that of the larger tumors, is irradiation therap} The initial 
response in the h mphosarcomatous t\pe and some of the Hodgkin’s 
\ariet} is good, but the tumors rapidlj recur The l^mpho- 
cpithehomatous and carcmomalous tjpes on the other hand are 
radioresistant The duration of the disease from onset of sjmptoms 
to death \ aries from one to eighteen months 
Mechanical Disturbances — There ire no noteworthy mechanical 
disturbances m the th\mus proper As already stated, howe\er, 
an enlargement of this oigan, particularly when it contains a tumor, 
produces pre^su^e upon \ital mediastinal structuies Compression 
of the trachea results m dispnea, obstruction of the leins e\entuates 
in edema of the arms, neck, face, and thoracic wall and effusion 
into the pleuial and pericardial caiities and encroachment upon the 
csop/iajcaf dimcn produces dasphagia 
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Lymph Nodes 

Diseases of mediastinal l3'’mph nodes are of greatest surgical 
importance from the viewpoint of a differential diagnosis. The 
lesions encountered are the same as those seen in lymph nodes 
elsewhere in the body and since these are considered in more detail 
in Chapter only the more common ones need be mentioned 
here. Lymphangioma is rare. Tuberculosis and Boeck’s sarcoid 
constitute the important inflammatory disorders while primary 
neoplastic processes consist of lymphosarcoma, Hodgkin’s disease 
and reticulum cell sarcoma. Metastahc carcinoma, especially primary 
cancer of the lungs, is perhaps as common as are the primary 
growths. Frequentl}'', these cannot be distinguished, for even 
radiologically each presents merely a broadening of the mediastinum 
In such instances, and particularly when there are no peripheral 
nodes for biopsy and the bronchoscopic and cytologic examinations 
of bronchial secretions are negative, one may be forced to resort to 
a therapeutic test of irradiation. Cancerous nodes will not respond 
to roentgen treatment, whereas lymphoblastomatous nodes fre- 
quently ''melt” away even with minute doses. Mechanical disturb- 
ances of mediastinal lymphoid structures consist ( 1 ) of rupture of 
the thoracic duct which results in chylothorax and ( 2 ) of pressure 
upon the trachea, esophagus and veins eventuating in corresponding 
symptoms of occlusion. 

Soft Tissues 

Congenital Anomalies. — The only significant, albeit extremely 
rare, developmental abnormality of the mediastinum is an opening 
in its anterior portion resulting in a direct communication between 
the two pleural cavities. The genesis of this defect is readil}^ 
explained embryologicall3^ As the lung buds push into the spongy 
mesenchyme laterally, the}'- split off the pericardium from the 
lateral wall and as the lungs develop further they flank the heart 
on each side and approach each other anterior to the pericardium. 
Their covering mesothelium becomes the visceral pleura. Norrnally 
the pleuras of each cavity are separated from each other anteriorly 
by a broad space filled with loose areolar connective tissue containing 
vessels, nerves and lymphatic tissue. Abnormally an encroach- 
ment of the lungs anterior to the heart may decrease the space 
to a mere septum or may cause complete absorption of even the 
septum thus producing a free communication between the right 
and left pleural cavities. In the absence of pulmonar^^ disease 
patients with such a defect have no referrable symptoms but if for 
some reason the intrapleural pressure in one ca'\dt3'^ is increased it 
will directly affect that of the other cavit3'' resulting in pain, 
cyanosis, and extreme d3'^spnea. Of the recorded cases, increased 
pressure has usualb^ resulted from spontaneous or artificial pneumo- 
thorax in patients with pulmonaiy tuberculosis. The diagnosis 
is confirmed fluoroscopicalb^ and radiologically. If S3miptoms 
persist or i-ecur the treatment is surgical closure of the defect 
otherwise operative interference is not justified. 
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Inflammation — The onlj important inflamraator\ lesion m the 
mediastinum is nonspecific acute mcdiashmtis Aerobic and 
anaerobic organisms, such as streptococcus hemobticus and 
Vincent’s spirochaetes, arc the precipitating causes whereas the 
predisposing factors ma\ lie listed as folloi'S (1) traumatic whicli 
include instrumentation of the esophagus 4and less often the trachea 
and bronchi, operations on the lung and mediastinum, swalloning 
of foreign bodies, and external injuries to the chest wall, (2) exten- 
sion of inflammatory lesions from nearby tissues and organs as 
mediastinal lymphadenitis, suppiiratuc ccnical lesions, empyema, 
pericarditis, ostoomielitis of sternum, ribs or \ertcbrae and siib- 
plirenic abscess, (3) neoplastic as ulcerating carcinoma of the 
esophagus and (4) hematogenous metastasis from elsewhere in 
the bod\ Of the aforementioned prcdispo&mg causes, perforation 
of the esophagus b\ swallowed foreigi bodies accounts for oxer 
50 per cent of all cases of acute mcdnstmitis, and the objects 
most frequently encountered are fish and chicken bones Chmcally 
significant is a histon of sudden pain after eating fish or chicken, 
or after esophagoscopy or esophageal dilatation Frequenth, the 
pain IS aggrai ated by sw allowing and there may be an accompanv ing 
subcutaneous emphysema of the neck In addition there mai be 
chills, feier, d\''pnea, dysphagia, prostration, leukocytosis and 
rapid pulse Roentgenograms may show air m the mediastinum, 
anterior dislocation of the trachea and a "mde mediastinal shadow 
with often a sharp outline 

Polhniosncally, the lesions are of three ty pes— phlegmonous 
gangrenous, and focal suppurative (abscess) Phlegmonous mcdi- 
astmitis IS a rapidly spreading diffuse inflammation of the connects e 
tissue There arc edema, an outpouring of leukocytic cells, and 
a proliferation of conncctiic tissue resulting m induration and 
matting of all the structures The tissues in the posterior medi- 
astinum arc most se\erely affected, and m these areas there may 
form small foci of necrosis with complete liquefaction Gangrenous 
mcdiastinitis is the type of infection seen after perforation of the 
esophagus It is due to anaerobic organisms dcined from the 
mouth and is characterized by a rapidly spreading greenish grey , 
foul smelUng, liquefaction of all the soft tissues witli little or no 
attempt at localization Mediastinal abscess usually results fiom 
a downward extension of an inflammatory lesion m the neck Tlie 
mfectidn reaches the mediastinum by following along the fascial 
planes, the ^ascuIa^ sheaths, or bi way of the hmphatics The 
process is usually localized m the posterior portion of the upper 
part of the mediastinum at a level not lower than the bifurcation 
of the trichca 

V diagnosis of mcdnstmitis is made from a Instory of sudden 
pain in the posterior portion of the chest following esophageal 
mstrumentation or swallowing a foreign body It is confirmed b\ 
ilemonstriting roentgenograplucally a broadened mediastinum, air 
m the mcdiistinum or an antenorly displaced trachea Treatment 

not stmdirdized Some observers advocate immediate <=;urgical 
(iriinage either through the neck or postenorh through the chest 
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wall, whereas others recommend watchful waiting, sj'-mptomatic 
measures and chemotherapy. Complications that may arise are: 
pleuritis, pleural effusion, pleural enipj^ema, pulmonaiy abscess, 
pericarditis, retroperitoneal abscess and peritonitis. The prognosis 
must alwaj^s be guarded for the mortalit}'^ rate is liigh. 

Tumors. — Neoplasms of the thymus have alreadj'^ been discussed 
and those of lymph nodes have been mentioned. In addition 
almost all of the remaining tissues in the mediastinum have been 
knovm to give rise to benign and mahgnant tumors. Thus from 
connective tissue there maj^ arise a fibroma, fibrosarcoma, myxoma 
and myxosarcoma; from vessels a lymphangioma, hemangioma 
and hemangiosarcoma ; from muscle a leiomjmma and leiomyo- 
sarcoma; from fat a lipoma and liposarcoma; from nerve tissue 
a neurofibroma, neurofibrosarcoma, ganglioneuroma and s^mipatho- 
blastoma; from connective, fat or reticular (histiocytic) cells a 
xanthoma ; from the bony cage, from the tracheobronchial cartilages 
or from mesodermal elements as a result of metaplasia a chondroma, 
chondrosarcoma and osteochondroma; from congenitally misplaced 
tissue rests teratoid tumors and C 3 ’’sts ; from aberrant thju’oid tissue 
an adenoma and carcinoma, and from aberrant paratlyu’oid tissue 
an adenoma. The onty tumors, however, that are frequent enough 
to warrant further consideration are lipomas, neurogenic neoplasms, 
teratoid grovdihs and c^'-sts, and mediastinal goiter. 

Lipomas. — Mediastinal lipomas are uncommon tumors, there 
having been less than fift}’’ cases recorded in the literature. They 
have been observed at all ages and have no predilection for either 
sex. Symptoms, depending entirely'' upon the location and size of 
the tumor, are of as many as twenty j^ears’ duration. They are 
those of an}'- mediastinal tumor namely pain, dyspnea, or cough. 
Mediastinal lipomas may be convenient^'’ divided into three main 
groups: (1) the hour-glass type wherein one portion of the tumor is 
extra- thoracic, another part intra-mediastinal and a third stytor 
consisting of a narrow connecting stalk is intramural. The diam- 
eters of the bullous portions measure as much as 15 cm. across. 
The extra-thoracic segment is found laterallj'-, anteriorl}'’ or posteri- 
orl}’’, the intramural part perforates between the ribs and the intra- 
thoracic portion is located anj^vhere vdthin the mediastinum, (2) 
superior mediastinal whence it extends to the base of the neck either 
in the midline or laterall}’- and (3) entirely intra-thoracic. Since the 
latter are not palpated externallj'^ thej'' do not attract attention until 
thej'' produce s 3 miptoms b 3 '^ compressing the mediastinal structures. 
Consequents^ tumors measuring as much as 25 cm. in diameter and 
weighing 174 lbs. have been recorded. Ch'ossly, lipomas here as 
elsewhere are soft, well encapsulated and light 3 "ellow. Histologi- 
cally, the 3 " are composed of adult fat cells. A diagnosis of lipoma 
of the mediastinum is iisual] 3 ’’ not made preopera tiveS'’, although it 
should be suspected if roentgenograms disclose a tumor mass Avith 
a decreased peripheral opacity. Treatment is surgical excision. 
The prognosis is good. 

Neurogenic Neoplasms. — Thc.se constitute the third most com- 
mon gi-oup of mediastinal tumors being exceeded only by teratoid 
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and tlijTOid gro^\ths Tliej arise from intercostal oi less often 
other ner\es and from the sympathetic ganglia They affect 
females more frequently than males, and arc found at all ages, 
although more thin one Jialf of tliose arising from ganglia are 
present in children under fen years of age A^curogcnic tumors are 
often asymptomatic and are disco\ered in routine roentgenograms 
of the client Chmcnl manifestations when piesent consist of pain, 
dyspnea, Hornci’s sMidrome oi tho^e of spinal cord injiiiy Roent- 
genogram" di^clo^e 1 round or lobulatcd tumor usually situated m 
the most po'^teiior poition of the superior mediastinum Rib ero- 
sion may lie present in giowths attached to the intercostal nei\es 
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while erosion of the transyerse processes and bodies of the yertebrac 
often signifies a malignant transfoimation 

If carefully dissected the ncr\eb from yyliich the neoplasms arise 
can usinlly be found entering the tumor mass As already stated, 
the ffroul/is arc found m the region of the thoracic ganglia or along 
the intercostal or other iicryes They are usually y\ell encapsulated, 
''oft, firm or hard, and measure as much as 20 cm m diameter' 
Ihcir shape y ynes from ptobyilar, flat or lobuhted to dumb-bell like 
yyliciom one portion of the tumor js intrathoracic and one is intra- 
•'pinal Cut surf ices, arc compo^d esM?ntially of grey or y\hite 
compact or somewhat myxomatous tissue Rarely they may dis- 
clO'O irregular nodules of enceplialoid or liemorrhagic tissue yyhich 
represent foci of malignant transformation (Fig 190) Hisloioffi- 
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cally, tumors arising from intercostal or other nerves are usually 
neurofibromas and differ in no way from similar neoplasms arising 
in peripheral nerves. They have already been considered in Chap- 
ter I. While neurofibromas may also arise in sympathetic ganglia, 
tumors of these structures usually present a more varied and unique 
histologic structure. This can be understood only if the histo- 
genesis of sympathetic ganglia is borne in mind. The primitive cells 
are medullary epithelial, arising from neural crest cells, which give 
rise to sympathogonia or the mother cells. These produce three 
groups of cells: (1) neurilemma or Schwan cells which are the 
supporting structures, (2) sympathoblasts (neuroblasts) which differ- 
entiate into ganglion cells and (3) pheochromoblasts Avhich maturate 
into pheochromocytes. The latter are chromaffin cells and are 
characteristically found in the adrenal medulla and other para- 



Fig 197. — Ganglioncuioma illustiating sections of neive bundles, x 100. 


ganglia rather than in sympathetic ganglia. Abnormally, tumors 
composed of each one of these cells have been described in sympa- 
thetic ganglia and what is more the cell types are rarely pure. This, 
of com’se, adds to confusion in classification which incidental!}^ is 
rampant. Despite the number of possible variations there are onl}^ 
two tumors arising from sympathetic ganglia in the thorax that are 
of practical significance, namely ganglioneuroma and sympatho- 
blastoma. Ganglioneuroma is composed of coarse or edematous 
fibrous tissue strands mixed with medullated or non-medullated 
nerves and containing varying numbers of ganglion cells (Fig. 107). 
These are large multipolar or ovoid cells vdtli abundant eosino- 
philic or basophilic cytoplasm and often containing several round, 
relatively small, evenly stained e 9 centrically placed nuclei (Fig. 
198). Wien the tumor undergoes a malignant transformation 
there is an addition of sympathoblasts. Sy7?ipathohlasto??ias have 
also been called sympathicoblastomas and neuroblastomas. They 
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are locallj in\asi\e and metastasize Their cells are small, round 
and resemble Ijmphocjtes The cjtopla^'m is scanty, the nuceli 
are evenl> and deeplj stained, and the cellular arrangement is 
diffuse -with often a tendencj to rosette formation (Fig 199) 
These tumors maj contain nei\e fibers in \ar>ing numbers 
A clinical diagnosis of a neurogenic tumor is suggested onlj bj 
demonstrating roentgenographicallj a sharply circumscribed tumor 
mass in the extreme posterior portion of the superior mediastinum 
or beti\een the ribs Treatment is complete surgical excision 
Complications of a neurofibroma and ganglioneuroma consist of a 
malignant transformation usualij into a neurofibrosarcoma and a 
mpathoblastoma respecti\el> If extirpated before this change 
has occurred, the prognosis is good 



Fio 198 Fig 199 

Fir lOS —Ganglioneuroma showing several ganglion celh set m an edi-matous connec 
ti\e tissue stroma x200 

Fig 199 — Sympathoblastoma There is a poor attempt at rosette formation \ 100 


Teratoid Tumors and Cysts —This group of mediastinal neo- 
plasms is second in frequencj only to tumors of thyroid tissue 
Because clinically teratoid growths differ somewhat from other 
mediastinal cysts, the two will be considered separately 

Although teratoid tumors are congenital m oripn they are some 
times not disco\ered until the se\enth decade of life Eighty -two 
per cent, howe\er, are diagnosed before the age of forty years and 
the majority of these are found in the third decade They haye 
no predilection for either sex and are asymptomatic until they 
become large enough to impinge upon adjacent organs or until 
comphcitions inse Some of the more common symptoms and 
signs arc cough cMth or rrithout sputum, pam m the chest that 
mat radiate to the shoulders, djspnea, loss of ueight, palpitation 
hoarseness, dxsphagia, ucalmess, edema of the face and upS 
oMiemities, engorgement of the supcrficiaU eins, ct anosis and feter 
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Roentgenograms of the chest show an opacity either in the superior 
portion of the mediastinum behind the sternum or one extending 
from this region into the right or left pleural cavity. Sometimes 
teeth or other osseous tissue maj be demonstrated radiologically. 
Although these lesions are doubtlessly of embryologic origin, their 
genesis still remains a fertile field for speculation. Among others 
they have been considered to arise from parasitic fetal remains, 
ectodermal midline inclusions, misplaced thyroid tissue, thymus, 
trachea, bronchi and the third and fourth branchial arches. Cogent 
arguments have been advanced for most of these theories and it is 



Fig 200 — Malignant teratoma of the mediastinum The tumor is solid and discloses 
sebaceous material, caitilage and neciotic tissue. 


possible that none explains the origin of all the tumors, but that 
each accounts for the genesis of some of them. 

Confusion also abounds vath regards to the 'pathologic classifica- 
tion due undoubtedl}'’ to their varied histologic composition and to 
the fact that transitions from one tj'^pe to another are frequent and 
subtle. Depending upon the parent tissues involved, the}^ may 
nevertheless be divided into three main categories, (1) epiderinoid 
(,yglg — composed entirely of ectodermal tissue, (2) dermoid cysts — 
composed of ectodermal and mesodermal tissues and (3) teratoma 
composed of ectodermal, mesodermal and entodermal tissues. 
Grossly, as already stated, they aie usually found in the upper and 
anterior portion of the mediastinum but occasionally thc}^ extend 
inferiorly to as low as the diaphragm and, perhaps more frequently, 
they protrude to one side or the other to fill most of the thoracic 
cavity. Even in such cases the tumors have a pedicle that connects 
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them with the mediastinum The size innes from se-veral to 15 or 
20 cm m diameter The external surface is usually smooth and 
rounded oi bossed, but it maj be less well-defined and denseh 
adherent to the pericardium, great xessel^i, lungs, bronchi, trachea, 
chest wall or sternum On section the epidermoid c\st is unilocular 
but it ma-v contain paitial partitions or ridges Its inner surface 
max be smooth or rough, and its lumen is filled xxath clear oi milkj 
fluid or greasj hrdaceous material mixed with hair Dermoid cjsts 
are similar except that frequenth their walls are thicker and the} 
contain areas of solid tiNsuc, while teratomas are mosth solid but 
max contain small exsts (Fig 200) Histologically, epidermoid 
c>sts are lined with stratified squamous epithelium beneath which 
there are often sebaceous and sweat glands and through which hairs 
maj pierce Dermoid exsts disclose, m addition, connectixe tissue, 
cartilage, bone, bone marrow and muscle, wheieas teratomas con- 
tain an} of these element together with portions of the digestixe 
tract including lixer and pancreas, portions of the respirator} tract, 
thxroid tissue or thxmus gland Epidermoid c}sts are as frequent 
as the other two combined 

In the a^ence of complications a diagnosis of a teratoid tumor 
can bo made on!} radiologicall} bx demonstrating bone or teeth in 
a tumor situated m the anterior portion of the superior medias- 
tinum If the lesion is suspected, needle aspiration of sebaceous 
material or hair through the chest wall clinches the diagnosis 
Sometimes nature accomplishes a similar feat when the tumor rup- 
tures into the trachea or a bronchus resulting in expectoration of 
hair and lardaceous material Other comphcalions which ma} arise 
are rupture into the pericardium, pleural caxit}, aorta or xena cixa 
and a malignant transformation The latter occurs in about 13 
per cent of all cases and is more frequent m the solid tumors The 
onlx effectixe treatment is complete surgical excision This should 
be performed as soon as the lesion is discoxered because it is success- 
ful onl} before dense adhesions are formed and before a malignant 
change superx enes 

In contrast to teratoid tumors other mediastinal cysts are rare 
The most common are bronchial cysts also called bronchogenic c} sts, 
ciliated columnar epithelial cjsts and reduplication exsts of the 
respirator} tract The} probabl} arise as a pinching off of the 
entodermal tube at the time of the dixision of the trachea and esoph- 
agus The} are located an} where along the trachea and bronchi 
but are most frequent m the posterior part of the superior medias- 
tinum at the tracheal bifurcation TliC} are round or oxal, are 
externall} smooth, haxe no attachment to the trachea or bronchi, 
\ar} m size and are filled with clear xiscid or gelatinous fluid (Fig 
201) Histologically, thex are lined with ciliated pseudostratified 
columnar epithelium sometimes interspersed with areas of squamous 
epithelium md the} contain within their fibrous tissue walls glands 
cartilage, smooth muscit, nerxes md clastic tissue (Fig 202) 
These c} sts haxe been discoxered at all iges, affect both sexes with 
equal frequencx and are usuallx asymptomatic Occasional!} how- 
exer, tho} ma} produce pain, cough, cxanosis and d}sphagia 
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Treatment consists of complete surgical excision. Gastroenteric cj'^sts 
arise similarly to bronchogenic cysts. They are located in the 
posterior mediastinum behind the trachea and esophagus and along 
the vertebrae. The3’' adherent to the esophagus, lung or dia- 
phragm, may erode the vertebrae, vary in size, are unilocular, and 
contain clear amber turbid or sanguineous fluid. Histologically, 
they resemble the stomach or some portion of the small intestine. 
All reported cases have been in children under ten years of age, and 
symptoms when present are those of pressure . upon the trachea 
bronchi and esophagus. Treatment is surgical excision. Peri- 
cardial celomic cysts are also developmental and arise from faulty 
fusion of the multiple lacunae from which the pericardium is formed. 



Fig. 201 Fig. 202. 


Fig. 201. — Bionchial cyst 

Fig 202. — Bi oncliial cyst showing a lining of pseudostratified columnar epithelium and 

regular glands within its wall, x 50. 


If separation is incomplete the result will be a diverticulum, but if 
it is complete there vdll form a cj’^st. This is found in the anterior 
mediastinum in contact tidth the pericardium, thoracic wall, dia- 
phragm or pleurae. It varies in size, has a thin wall and is filled 
with clear fluid. Histologically, it is composed of thin connective 
tissue lined with a single ]a3’er of mesothelial cells. 

Mediastinal Goiter. — This is the most common benign tumor of 
the mediastinum. Most if not all of the intrathoracic goiters arise 
as adenomas of the isthmus or lateral lobes of the th 3 Toid gland. 
It has been stated that from 0.25 to 10 per cent of all adenomatous 
goiters descend into the mediastinum. This migration is possible 
because the thjToid is situated between two anatomic planes — tlie 
prevertebral and the pretracheal fascias — without a definite inferior 
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barrier Its descent into the thorax is facilitated by breathing, 
swallowing, muscular actmU and gravitj Its position is iisuall} 
lateral, occasionallj anterior and rarelv posterior to the trachea 
(Fig 203) The mass is moat frequentlj a circumscribed adenoma 
that \aries greatlj in size and that differs m no waj from an ade- 
noma of the thjroid located m the usual position It is well- 
encapsulated, IS usuall> of the colloid tvpe, and maj show necrosis, 
hemorrhage, cjstic degeneration or calcification jVIan\ ot the 
patients arc sympiomlcss until the 
tumor becomes large enough to 
obstruct the trachea and gieat 
\essels The former results m 
djspnea, clicking, or stridor, 
whereas the latter produces dila- 
tation of the aeins of the uppei 
portion of thorax and neck 
Complications that maj dc\elop 
consist of thyrotoxicosis which i'> 
said to occur in as many as 50 per 
cent of all cases, complete tra- 
cheal obstruction and suffocation 
sometimes precipitated by an 
othcrw i^c harmless trachoi tis, and 
a cancerous transformationwhicli 
IS found in about 3 per cent of 
the cases Treatment, therefore, 
e\ en in the absences of sy mptom'^ 

1 % complete surgical excision 
Mechanical Disturbances — 

The most common mechanical 
disturbance in the soft tissues of 
the mediastinum is the presence 
of a tumor mass cither primar\ or 
secondary that produces pressure 
upon \ital structures This has 
already been referred to twice m 
the present chapter Of import- 
ance, but much less frequent, are 
foreign bodies w Inch gain entrance 
as a result of automobile acci- 
dents, street fights, and warfare The penetrating objects, therefore, 
are quite ^ aried T requently , the lungs and pleural ca\ ities, as noted 
m Chapter V, arc also inaohed, but sometimes these escape and 
the mediastinal structures alone are implicated There may be im- 
mediate or delay ed injury to the heart, great \ essels, trachea, broncln 
or esophagus Treatment, therefore, is remoial of all such objects 
A third mechanical disturbance, and of little importance as far as 
the mediastinum itself is concerned, is emphysema Air gams 
entrance from the outside as a result of penetrating wounds, from 
the lung-, b\ way of the mten,titial tissues or as a complication of 
tracheotomy 



tic 203 — Mediastinal goiter descending 
bchiod the trachea and esophagus 
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Aortic Arches 

Formerly abnormalities of the thoracic aorta and its main branches 
were only of academic or medical importances, but with the advent 
of vascular surgery they are now as much a surgical as they are a 
medical problem. Their inclusion in a textbook such as this is, 
therefore, mandatory. 

EMBRYOLOGY 


Early in embryonic development there are two primitive aortas, 
each consisting of a ventral and a dorsal part which fuse before the 
third week to form respectively the aortic sac and the descending 
aorta (Fig. 204). Then, as a result, of the interposition of the pha- 

rjmx wdth its pouches between the heart and 



Fig 204 — Diagiam- 
matic sketcli of the aoitic 
arches. Blocked aieas 
lepresent tlie definitive 
arteiies, unblocked areas 
those that disappeai I, 
II, III, IV, V and VI aie 
the arches. E C — exter- 
nal carotid. I C — in- 
ternal caiotid. CC_ — 
common carotid I— in- 
nominate A A — aortic 
aich. A — aoitic sac. 
P.A. — pulmonary artci3x 
DA — ductus arteiiosus 


the aorta, there develops on each side a series 
of six aortic arches each appearing in its re- 
spective order from above down. Each arch 
is formed from two sprouts — one from the 
aortic sac and the other from the dorsal aorta. 
In fishes the arches persist giving branches 
to the gills, while in man parts disappear en- 
tirely and others are great .y modified. Thus 
in adult life what remains of the first arch 
forms the mandibular artery. The second 
arch forms the hyoid and stapedial arteries. 
The third arch near the aortic sac gives off a 
bud which later becomes the external carotid 
artery, while the part proximal to this bud 
becomes the common carotid artery and that 
distal becomes the internal carotid. The por- 
tions of the dorsal aortas between the thii’d 
and fourth arches have in the meantime dis- 
appeared. On the left side, the fourth arch 
persists in its entirety forming the normal 
aortic arch. It incorporates the cephalic 
portion of the aortic sac and retains its 
connection with the fused dorsal aortas or 
what is now known as the descending aorta. 
Meanwhile the seventh cervical inter- 
segmental arteries have joined the fourth 
arches, and they later become the sub- 
clavin arteries. On the right side, the dorsal 
portion of the fourth aortic arch between 


R.S— light subclavian, the entrance of the .seventh cervical seg- 

5yAo‘^d[>scendmt'am niental ailery (the future right subcla^dna) 

and the descending aorta disappears. I lie 
cnliie ventral portion of the fourth arch 
thus becomes the right subclavian artery. The aortic sac where the 
fourth arch joins the right common carotid artery then elongates 
forming the innominate artery. The fifth arches arc tran.sitory and 
do not contribulc to any permanent branches. The proximal por- 
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tions of the sixth arches become the pulmonar\ arteries \\lieieas th( 
distal portion on the right side disappears cntireh and that on tlu 
left becomes the ductus artenosus 


PATHOLOGY 


Congenital Anomalies — De\elopment malformations of thi 
fourth and sixth aortic arches are the most significant The} con- 
sist of coarctation of the aorta, patent ductus arteiiosus, posterior 
right subcla\ian arter}, right sided aortic arch, double aortic arch 
and stenosis or atresia of the pulmonary arter} 

Coarctation of the Aorta —Coarctation of the aorta is a partial 
01 complete constriction of the aorta dircctl} opposite, abo\e or 
below the entrance of the ductus arteriosus, or the ligamentum 
aitenosum It occurs in from 0 05 to 0 13 per cent of all patients 
coming to necropsy Symptoms may he few, \aned, or entirely 

absent When present the} ‘'re usually those of hypertension and, 
include precordial pain, headache, dizziness and epistaxis or the} 
are those of cardiac failure Physical signs consist of combinations 
of left sided cardiac enlargement, systolic and less often diastolic 
murmurs heard at the leyel of the second intercostal space just 
lateral to the sternum and often transmitted to the neck, hyperten- 
feion in the upper and hypotension in the lowei extremities, and 
visible or palpable pulsations, of the internal mammir}, the inter- 
costal, the carotid, th< deep epigastric and the medial scapular 
arteries, Roentgcnographicallv, there ma} be left yentncular 
enlargement, slight dilatation of the ascending aorta, erosion of the 
inferior margins and posterior portions of the i ibs, and direct \ isuali- 
zation of the constriction following intrayenous injection of diodrast 
Pathologically, the constriction is usually within 1 cm of th€ 
entrance of the ductUs arteriosus or ligamentum arteriosum and, as 
already stated, the narrowing ma} be slight or the aorta ma} be 
represented by a fibrous cord (Fig 205) Sometimes the constric- 
tion invoUes the origin of the left subcla\ian artery and rarely that 
of the right (if it is anomalous) in y\hich case the blood pressures in 
the arms ivould yar} The ductus aiteriosus is patent m onl} 13 
per cent of all cases The degree of deyelopment of a collateral circu 
lotion depends directly upon the degree of stenosis It is established 
b} the anastomosis of vessels arising from the aorta above the con- 
striction y\ith branches of the aoita below the constriction These 


consist of (1) the intercostal, musculophrenic and pericardiophrenic, 
and the superior epigastric branches of the internal mammary artery 
anastomosing respectucl} with the aortic intercostal, the mfcnoi 
phrenic of the abdominal aorta, and the dei p epigastric from the 
iliac arteries, (2) the superior intercostal artery from the subclay lan 
With the first aortic intercostal arterj, (3) the descending branch of 
the transy eisc eery ical y\ ith the posterior branches of the aortic inter- 
costal arteries and (4) the highest thoracic, the pectoral branches of 
the thoi icoicromial and the lateral thoracic from the axillary artery 
inastomosmg freel} yyith the lateral branches of the aortic mter- 
costals along the literal side of the chest y\all 
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An unequivocal positive diagnosis can be rendered upon demon- 
strating hypertension in the upper extremities and hypotension in 
the lower ones, upon showing the notchings along the inferior cd^al 
margins radiographically and upon visualizing the constriction 
angiocardiographically. Heretofore, treatment was medical, but 
since it has been conclusively demonstrated that the constricted 
segment can be successfully resected and an end to end anastomosis 
of the aorta performed, the treatment, henceforth, will doubtlessly 
be surreal. In view of the newness of the latter therapy the prog- 
nosis in the future is still unpredictable. In medically treated 
patients, however, it varies. Some die in infancy while a few live 
to old age. It depends upon the degree of stenosis, the development 



Antcnoi Postcnoi 

Fig 205 — Coarctation of the aorta at C LA — ^ligamentum aiteriosum. L P. — 
left pulmonary artery. R.P. — right pulmonary artery. P — ^main pulmonary ai tcry. 
A — ascending aoita \vith lupture R — in posterior view. I. — innominate artery. 
L C C — left common carotid artery. L S — ^left subclavian arterj'. D A. — descending 
aorta. 


of a collateral circulation, and the amount of phj^sical effort. The 
causes of death are cardiac failure, cerebral hemorrhage, rupture of 
the ascending aorta in the presence or absence of an aneur 3 ''sm, and 
streptococcus viridans endarteritis at the site of the lesion. 

Patent Ductus Arteriosus. — The function of the ductus arteriosus 
is to shunt the blood from the pulmonic to the aortic circulation 
during intra-uterine life. Postnatall}'' it has no function and it is 
completely obliterated within the finst eight weeks of life in 88 per 
cent of cases and at the end of the first .year in 95 per cent of cases. 
Some of the remainder obliterate thereafter, but a few retain their 
patenc}'’ throughout life. In these patients symptoms referrable to 
the defect ma.v not become apparent until after the fourth 3 'car. 
Thev mav consist of retardation of growth, of those resulting from 
cardiac failure and of those consequent to a streptococcus viridans 
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pulmonic arteritis Phj’sical examinalion discloses a large heart, 
a thrill o\ er the precordium, a low machinerv -t\ pe of murmur o\ er 
the pulmonic area, an accentuated second pulmonic sound and some- 
times a water-hammer t^pe of pulse RoentgenographicalK, there 
ma\ be cardiac enlaigement, a prominent pulmonar\ conus which 
shows increased pulsation fluoroscopicalU , pulmonarj congestion 



Fig 20C — Patent ductus arteno&us — D K PA — a dilated pulmonarj arterv 
P An — large calufied aneur>sni LPA — ^left pulmonary arterj A A — ascending 
aorta I — innominate arterj L C C — ^left common carotid arterj L S — left sub- 
clavian artery D Ao — descending aorta L V — left vaoU? nerve L R L — left 
recurrent laryngeal nerve 

and edema, and occasionally, calcification of the ductus or pul- 
monary artery 

The size of the ductus artenosus \anes considerably It may be 
so short and stubby that there is \irfuaHy only an opening between 
the pulmonarj artery and aorta, or it may be 3 cm long Until 
about the twentieth year of Me, it u> pliable, but after that age it 
frequently becomes rigid and partly or completeH calcified The 
pulmonary arterj is usually dilated at times to such a degree that 
Its w all IS paper thin , it may rupture, or it may form an aneury sm 
which m turn may rupture or become calcified (Fig 200) Infec- 
"dh streptococcus Mndans is quite common In such cases, 
‘’mall, jjarty, frnble, internal jegetations are found upon the pul- 
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An unequivocal positive diagnosis can be rendered upon demon- 
strating lij'^pertension in the upper extremities and hypotension in 
the lower ones, upon showing the notchings along the inferior co^al 
margins radiographically and upon visualizing the constriction 
angiocardiographically. Heretofore, treatment was medical, but 
since it has been conclusively demonstrated that the constricted 
segment can be successfully resected and an end to end anastomosis 
of the aorta performed, the treatment, henceforth, will doubtlessly 
be surgical. In view of the newness of the latter therapy the prog- 
nosis in tlie future is still unpredictable. In medically treated 
patients, however, it varies. Some die in infancy while a few live 
to old age. It depends upon the degree of stenosis, the development 



Anteuoi Posterior 


Fig. 205 Coarctation of tlie aoita at C LA. — ligamentum arteriosum L.P. 

left pulmonary ai tcry R P . — right pulmonary artery. P. — main pulmonary artery. 
A A — ascending aorta with rupture R — in posterior view. I — innominate artery. 
L C C ^left common caiotid artery. L S — ^left subclavian artery. D.A. — descending 
aorta 


of a collateral circulation, and the amount of physical effort. The 
causes of death are cardiac failure, cerebral hemorrhage, rupture of 
the ascending aorta in the pre.sence or absence of an aneurj'^sm, and 
streptococcus viridans endarteritis at the site of the lesion. 

Patent Ductus Arteriosus. — The function of the ductus arteriosus 
is to shunt the l^lood from the pulmonic to the aortic circulation 
during intra-uterine life. Po.stnatally it has no function and it is 
completel}'’ obliterated within the first eight weeks of life in 88 per 
cent of ca.ses and at the end of the first year in 95 per cent of cases. 
Some of the remainder obliterate thereafter, but a few retain tbeir 
patency throughout life. In the.se patients symptoms referrable to 
the defect may not become apparent until after the fourth year. 
Thev may consist of retardation of growth, of those resulting from 
cardiac failure and of those consequent to a streptococcus viriflans 
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pulmonic arteritis Physical examination di'^closes a large heart, 
a thrill o\er the precordmm, a low machlner^-t\pe of murmur o\er 
the pulmonic area, an accentuated second pulmonic sound and some- 
times a water-hammer tjpe of pulse Roentgenographicallj , there 
ma> be cardiac enlargement, a prominent pulmonary conus which 
shows increased pulsation fluoro^copicallv , pulmonarj congestion 



p 200 Patent ductu** Brteno*>us — DA P\ — a dilated pulmonarj arterj 
^ calcified aneurysm LPA — left pulmonary arterv A \ — ascending 

aorta 1 innominate artery L C C — left common carotid artery L S — left sub- 
clavian artery D Ao —descending aorta LV— left vagus nerve LRL— left 
recurrent laryngeal nerve 


and edema, and occasionally, calcification of the ductus or pul- 
monarj arterj 

The size of the ductus arteriosus \aries considerablj It maj be 
so short and stubbj that there is \irtuallj onlj an opening between 
the pulmonary arterj and aorta, or it maj be 3 cm long Until 
about the twentieth jear of life, it is pliable, but after that age it 
trequenth becomes rigid and partlj or coraplctclj calcified The 
pulmonary arterj i, usuallj dilated at times to such a degree that 
vvliM, ^ rupture, or it maj form an aneurjsm 

which m turn maj rupture or Ixscomc calcified (Fig 206) Infec- 

imair f i *'"**?’*'’ ^^ch cases, 

mall, wartj, friable, internal \egetations are found upon the pul- 
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monic orifice of the ductus itself or covering the surface of the 
adjacent pulmonary artery (Fig. 207). 

A diagnosis of patent ductus arteriosus is made upon discovering 
a continuous machinery-t 3 ''pe of murmur heard over the pulmonic 
area and upon visualizing radiologically a prominent pulsating pul- 
monary conus. Treatment is surgical ligation with or without divi- 
sion of the vessel. This should be carried out prophylactically as 
soon as the diagnosis is made. In such cases the prognosis is good. 



Fig. 207. — Patent calcified ductus arteriosus tliat ruptured during suigical ligation. 
P..\. — opened pulmonary aitery. C. — pulmonic opening of the ductus arteriosus D.A. 
Both C and P A. disclose sevcial intimal vegetations caused by a sticptococcus viiidans 
infection. 


In the ab.sence of .surgical therapy three-quarters of the patients arc 
dead bj’’ the age of forty years from streptococcus viridans endarteri- 
tis, from congestive lieart failure or from rupture of the pulmonary 
artery. 

Posterior Right Subclavian Artery. — Both the right .seventh 
cervical inter.segmental artciy and the anterior portion of the fourth 
aortic arch between the entrance of thi.s vc.ssel and the aortic sac 
normally form the i-ight .subclavian artery. Occarionally, the po.s- 
tcrior portion of the fourth arch is utilized while the anterior portion 
di.'^appears. In such cases, the definitive right subclavian artery 
originates a< the last branch of tlie aortic arcli, and u.stially reaclie." 
the right side by cro'-ring behinri the e^opliagus. The incidence of 
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this anomaly is reported as \ arj ing from 1 in 50 to 1 in 250 cada\ crs 
As a rule, there are no accompanjmg signs and symptoms, but 
occasional!} there maj be dj'^phagia, \omiting, los-? of eight, 
cianoMs, mequalit} of the radul pulse, prcssiure upon the thoracic 
duct or trophic changes in the upper e\tremit\ Radiologicalh , a 
barium filled esophagus usualh reveals a defect about 0 5 cm m 
Midth -which passes obliqueh from left to right behind the esoph 
agus just above the level of the aortic arch The artery, as 
alreadj stated, most often arises as the last branch of the aortic 



Fig 20S — Po&twior right subclavian arterj A A — ascending aorta RCC — 
rit.ht cominon carotid L C C — left common carotid L S — left subclav un II S — 
nght subclavian D Ao — descending aorta P A — pulmonary arterj T — trachea 
r — esophagus 


arch just distal to the left subclavian arterj, but sometimes it makes 
its exit directh opposite the latter vessels (Fig 208) In 80 per 
cent of the cases its subsequent course is between the esophagus and 
the vertebrae, whereas m 15 per cent it is desenbed as passing be- 
tween the trachea and esophagus and m 5 per cent as traversing 
anterior to the trachea The latter two positions are more difficult 
to explain embrj ologicallj Normallj, the right recurrent larjn- 
geal nerve winds around the subclavian arterj as it emerges from 
the innominate arterj Wlien the subclavian vessel is anomalous 
the nerve is usuallj replaced bv branches which pass directlj to the 
larj n\ and less often it w mds around the inferior thj roid arterj or 
tlie right vertebral arterv Treatment is rareU necessarv , but when 
there i^ accompanjing dvspliagia with progrcNsne loss of weight it 
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monic orifice of the ductus itself or covering the surface of the 
adjacent pulmonary artery (Fig. 207). 

A diagnosis of patent ductus arteriosus is made upon discovering 
a continuous machinery-t 3 ^e of murmur heard over the pulmonic 
area and upon visualizing radiologically a prominent pulsating pul- 
naonary conus. Treatment is surgical ligation with or without divi- 
sion of the vessel. This should be carried out prophylactically as 
soon as the diagnosis is made. In such cases the prognosis is good. 



Fig 207. — ^Patent calcified ductus arteriosus that ruptured during surgical ligation. 
P.A. — opened pulmonary arteiy C — pulmonic opening of the ductus artciiosus D A. 
Both C and P A. disclose several intimal vegetations caused by a streptococcus viridans 
infection. 

In the absence of surgical therap3'^ three-quarters of the patients are 
dead by the age of forty 3'^ears from streptococcus viridans endarteri- 
tis, from congestive heart failure or from rupture of the pulmonaiy 
arteiy. 

Posterior Right Subclavian Artery. — Both the right seventh 
cervical intersegmental arteiy and the anterior portion of the fourth 
aortic arch between the entrance of this vessel and the aortic sac 
normalb'^ form the right subclavian artery. Occasionally, the pos- 
terior portion of the fourth arch is utilized while the anterior portion 
disappears. In such cases, the definitive right subclavian arteiy 
originates as the last branch of the aortic arch, and usually reaches 
the right side by crossing behind the esophagus. The incidence of 
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this anomaly is reported as \‘irjing from 1 m 50 to 1 in 250 cada\ers 
As a rule, there arc no accompanMng signs and symptoms, but 
occasionallv tliere ma^ he djsphagia, lomiting, loss of -weight, 
c\anosis, mequalitj of the radnl pulse, prc«isure upon the thoracic 
duct or trophic changes in tlic upper extremity IladiologicalK, a 
harium filled esophagus usualh reveals a defect about 0 5 cm in 
width whicli passes obliqueh from left to right behind the esoph 
agus just above the level of the aortic arch The artery, as 
alread> stated, most often arii>es as the last branch of the aortic 



IiG 208 — Posterior npht Rubclavian arterj A A — ascending aorta RCC — 
right common carotid L C C —left common carotid L& — left subcIaMan IIS — 
right subclavnn D Ao — descending aorta P A — pulmon^rj arterj T — trachea 
t — esophagus 


arch just di-^tal to the left subclavian arter 3 , but sometimes it makes 
Its exit directlj opposite the latter ves'=els (Fig 208) In 80 per 
cent of the cases its subsequent course is between the esophagus and 
the vertebrae, whereas in 15 per cent it is desenbed as passing be- 
tween the trachea and esophagus and m 5 per cent as traversing 
anterior to the tracliea The latter two positions are more difficult 
to explain cmbrjologicallj Normallv, the right recurrent larjn- 
geu nerve winds around the subclavian arterj as it emerges from 
the innominate arterj AMien the subclavian vessel is anomalous 
the nerve is iisualK replaecd bv branches which pas^, directlv to the 
larjnx and less often it winds around the inferior thjroid arterj or 
the right vertebral artcrv Treatment is rarelj neccssarj, but wlicn 
tlicr c IS a ccompanying dvsphagia with progressue loss of weight it 
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consists of surgical ligation and severance of the main trunk near 
its exit from the aorta. The distal end then retracts to the right 
side of the esophagus. 

Right-Sided Aortic Arch. — In these cases the right fourth aortic 
arch persists as the definitive arch, whereas the left one partially 
disappears. Its incidence is recorded as varying from 1 in 158 to 1 
in 1400 autopsies. This anomaly is usually asymptomatic until 
later life when a dilated and tortuous sclerotic aorta may produce 
pressure upon- the esophagus, trachea or recurrent lar^mgeal nerve. 



Fig. 209. — Right aortic ai ch. Right lateral view A.A. — Ascending aorta. R.A. 
right aich. D.A. — descending aoita R C.C. — flight common carotid R S. — right 

subclavian. T. — tiachea R V. — light vagus R.R.L, — light recuricnt laryngeal 
nerve. (Herbut Ai ch Path ) 


Symptoms that have been described are d^'^sphagia, stridor, hoarse- 
ness, cough, pain in the chest and a tingling sensation in the left 
arm. Bronchoscopic and esophagoscopic examinations may dis- 
close a pulsating tumor indenting the walls of the trachea and esoph- 
agus from the right; a fluoi-oscopic examination shows a pulsating 
aorta to the right of the trachea; roentgenograms of a barium filled 
esophagus disclose a concave depression to the right and posterioi-ly, 
and an angiocardiogram permits direct visualization of the aortic 
arch to the right of the trachea. 

The ascending aorta either pursues its normal cour.se, or it may 
be displaced somewhat to the right (Fig. 209). The arch curve.s 
above the hilum of the right lung and to the right of Uie ti-achea 
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nml c»oplmRUs Tlio dcbComUng noili then cio^bcs the mldliuo 
postonoi to tl,o owplinRUS cithc. immcdmtclN oi “ " 

t pessob thiough tlio diaphi igm The poM ion of the le t sub- 
elalmn nterj «uee (h.R 2t0) lu onc-tt«ul of the cines it onses 



lin 210-“Ul^.ht ftiirtu luth U tl Utiinl m<.w n lif( lortii root— I \H 

tothotiiiot«huhisntl\pliuhlM 1 V I’ — milmoinn nrttn 

\ —iiscinihiik, nortn LCC —Kit lommnii cxcolul nrUn It C 0 — n^lit common 
larotul nrti.r\ Us n^.ht MilHlnim nrtct} 1 s_Ktt ^ulnluian nrlerj 
\) V — lUsccmuiii. noTti li\ — ^ Mino LUI — Utt niurnnt Ur\ni,cal 
mni 1 — csoplujsii^ 1 — imclici 


from a kft umomuutc utii\ A\hcicis m two-thirds of the ca«!cs it 
allies po^tiuoiU oithoi is the hat hi inch of the iiRlit aoitic arcli 
01 fiom a pcisistcnt left aortic loot In ini cise thoi'c is no right 
mnommatc nitci> foi thought common cuotid 'iiten and the right 
snbchMui aitin uiac duocth fiom the light aich "When the leh 
suhclvMm nrt(i\ nriHs fiom i lift mnommate, tin hgnmentum 
artoriosum la found m tlio uaud locitiou hut ou t’ c r 
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consists of surgical ligation and severance of the main trunk near 
its exit from the aorta. The distal end then retracts to the right 
side of the esophagus. 

Right-Sided Aortic Arch. — In these cases the right fourth aortic 
arch persists as the definitive arch, whereas the left one partially 
disappears. - Its incidence is recorded as varying from 1 in 158 to 1 
in 1400 autopsies. This anomaly is usually asymptomatic until 
later life when a dilated and tortuous sclerotic aorta may produce 
pressure upon- the esophagus, trachea or recurrent laryngeal nerve. 



Fig. 209 — ^Rightaoiticaich Right lateial vle^v A.A — Ascending aoita. RA — 
right aich. DA. — descending aoita. R.C C. — light common carotid R S. — light 
subclavian. T — trachea R.V. — right vagus R R L. — light rccurient laryngeal 
neivc. (Herbut Aich. Path ) 

Sympioms that have been described are dysphagia, stridor, hoarse- 
ness, cough, pain in the chest and a tingling sensation in the left 
arm. Bronchoscopic and esophagoscopic examinations may dis- 
close a pulsating tumor indenting the walls of the trachea and esoph- 
agus from the right; a fluoroscopic examination shows a pulsating 
aorta to the right of the trachea; roentgenograms of a barium filled 
esophagus disclose a concave depression to the right and posteriorly, 
and an angiocardiogram permits direct visualization of the aortic 
arch to the right of the trachea. 

The ascending aorta either pursues its normal course, or it maj' 
be displaced somewhat to the right (Fig. 209). The arch curve.s 
above the hilum of the right lung and to the right of the trachea 
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and esophagus The descending aoita then crosses the midlinc 
posterior to the esophagus cither immcdnteh or obhquelj before 
it passes tlirough the diaphragm The position of the left sub- 
claMan arterj aaries (Fig 210) In one-third of the ca«;Gs it ar^es 



, 210 —Ilight aortic arch Ix^ft lateral mow «ho\nng a loft aortic root — I AR 

which IS attached the litameotumartcno um — L \ P — pulmonarj arterj 
aorta LCC — left common carotid arttry RCC — right common 
D ? P&A — right subclavian arterj L& — left subclavian artery 
aorta L\ — left vagu^ nerve I RI — left recurrent larjngeal 
nerve E —esophagus T —trachea 


rom a left innominate arterj, whereas m two-thirds of the cases it 
arises postenorU eitlier as the last branch of the right aortic arch 
or from a persistent left aortic root In anj ca'^e, there is no right 
innominate arterj for the right common carotid arter^ and the right 
<51^1 i directlj from tlie right arch When the left 

iclaMan arterj arises from a left innominate, the hgamentum 
r eriosum IS found m tht usual location but on the right side 
. ^ ^oft subcla\'ian irterj an«es postenorlj, it connects the 
vviiK +1^ persistent left aortic root or the subcluian arterj itself 
arel ^ + Pulmonarj arterj OccasionalU , the entire left aortic 
anterior portion m cases with a persistent left aortic root, 
^ fibrous cord In all instances tlie right recurrent 
one 1 cur\es around the right aortic arch, whereas the left 
nr ^ left hgamentum artenosum, when it is present, 

e left subclavian arterj when it is absent 




270 


MEDIASTINUM 


Treatment is usually unnecessary. When pressure symptoms 
arise as a result of constriction from a completed but ligamentous 
left aortic arch, they may, however, be relieved surgically. 

Double Aortic Arch. — This anomaly consists of a persistence of 
both the right and left fourth aortic arches. It is the least frequent 
of all arterial abnormalities in this region. Sometimes it produces 
no symptoms whatsoever as attested by observing the lesion in 
adults as an incidental finding at necropsy. At other times, and 



Anlciior 


Postenoi' 


Fig. 211. — ^Double aortic aich. A. — ascending aoita. L.A.A. — left aoitic aich. 
R.A.A. — right aortic arch. R.C.C — light common caiotid L C.C. — left common 
carotid ll.S — right subclavian. L S — ^left subclavian. P.A — pulmonary artery. 
D.A. — ductus aiteiiosus. T — (lachea. E — esophagus. D.Ao. — descending aoita. 
(Herbut & Smith, Arch. Otol ) 


SO far descrilied only in infants, it compresses l^otli tlie trachea and 
esophagus resulting in dyspnea, stridor, difficult}'’ in eating, cyanosis, 
cough, I0.SS of weight, and susceptibility to pneumonia. PJo'sical 
examination reveals nothing cliaracterislic, althougli displacement 
of the trachea to the left and a traclieal tug have been described. 
Lateral roentgenograms of the thorax disclo.se narrowing and 
ariterior displacement of the tracliea at the level of the aortic arch, 
whereas a barium filled esophagus reveals a similar defect at the 
same level together with a bilateral indentation of its wall, liroti- 
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clioscopy maj show a con<5triction of the tr^c-hca just proximal to 
the canna, although frequentK the patients are too ill to tolerate 
such m examination 

The ascending aorta is usuall\ normal in size and position, and it 
bifurcates into a right and a left aortic arch just anterior to, or 
shghtlj to the right of, the trachea (Fig 211) As a rule, the right 
arch IS of greater caliber than the left, but occasionallj the reierse 
IS true The arches then pass lateral to the tiachea and esophagus 
abo\e the lulus of the corresponding lung, and unite posterior to the 
esophagus at the lei el of the fourth dorsal vertebra to form the 
descending aorta There is no innominate aiterj The first 



' Tig 212 — Titralogj of FaIIoI slioumg n stenotic pulmonsrj jirtor> hvpcrtrophj 
of the right ventricle anj an applicator inserted though an inttrvintncuUr septal defect 
into a de\troposcd aorta 


branches arising sjmmetricallv from the corresponding arch are 
the right and left common carotid artene*!, and tliese are followed 
almobt immediateh b> the right and left subclavian arteries In 
all ca‘=;es, the vagus and recurrent larvaigoal nerves assume a svm- 
metrical course in respect to their corresponding arches ^Viso 
enteJ cardiac ticfects are not common 

A positive diagnosis of a double aortic arch can lie made onK 
radiologtcallv If tlic leision produces progressueh severe svmp- 
toms, the frcnfmtjif is surgical scverence of the constricting arterial 
collar In the absence of accompanv mg signs and sv mptoms liow- 
ever, surgical therapy is not mdicited The prognosis is excellent 
in asjmptomatic cases, good m surgicallv treated patients and poor 
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Treatment is usually unnecessary. When pressure symptoms 
arise as a result of constriction from a completed but ligamentous 
left aortic arch, they may, however, be relieved surgically. 

Double Aortic Arch. — This anomaly consists of a persistence of 
both the right and left fom-th aortic arches. It is the least frequent 
of all arterial abnormalities in this region. Sometimes it produces 
no symptoms whatsoever as attested by observing the lesion in 
adults as an incidental finding at necropsy. At other times, and 



Anterior 


Posterior 


Fig. 211. — Double aoitic aicli. A — ascending aoita. L A.A. — loft aortic aich. 
R A.A — right aoitic aich. R C.C. — light common caiolid. L.C C — left common 
carotid. RS — light subclavian L S. — left subclavian P.A. — pulmonar^^ artci3G 
DA. — ductus aiteiiosus T — tiachea E — esophagus. D Ao — descending aorta. 
(Ilerbut * Smith, Aich. Otol ) 


SO far described onl.y in infants, it compres.ses botli tlie ti'achea and 
esophagus re.siilting in dy.spnea, stridor, difficulty in eating, c3\anosis, 
cough, loss of weight, and su.sceptibilitj' to pneumonia. Plyysical 
examination reveals nothing characteristic, although di.splaccment 
of the trachea to the left and a tracheal tiig liave been described. 
Lateral roentgenograms of the thora.x disclose narrowing anti 
anterior displacement of the trachea jit the level of the aortic arch, 
whereas a barium filled esophagus reveals a similar defect at the 
same level together with a bilateral indentation of its wall. Bron- 



MEDIASTINUM 


273 


e\idenced by absence of pulmonarj arterj pulsations fluoroscopi- 
callj , and radiologicall j , bj an absence of the fulness of the pulmonic 
shadow, b} a replacement of its normal con\c\ shadow wnth a con- 
ca\e opacitj, and bj absence of eMdence of pulmonarj congestion 
The xmmediatc results following operation are cvcellent and consist 
of a decrease in cjanosis, decrease in dyspnea, increase m tolerance 
to exercise, a decrease in crjtlirocjtc count, and a gradual disap- 
pearance of the clubbing of the digits This method of therapj is 
too recent to properlj c\ aluate the long range results for the opera- 
tion produces an artificial ductus arteriosus and this m itself, as 
ahead} pointed out, is attended bj complications of its ow n Thus 
far, howeier, there has been no eiidcnce of cardiac failure or of 
sireptococcus endarteritis 
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in surgically untreated patients who present obstructive disturb- 
ances. 

Stenosis or Atresia of the Pulmonary Artery. — This abnormality 
constitutes one of the more common vascular anomalies of the 
mediastinal arteries. It is usually discovered in infants or children, 
and while some patients reach adulthood the majority die far short 
of the normal span of life. Signs and symptoms consist of cyanosis, 
intolerance to exercise, clubbing of the fingers and toes, polycy- 
themia, a systolic murmur and thrill in the second interspace just 
to the left of the sternum, an abnormal right axis deviation of the 
heart in electrocardiograms, and, radiologically, a small pulmonary 
artery. In its typical form, tliis lesion constitutes the tetralogy of 



Fig. 213 — Atresia of the pulmonaiy aitezy — left lateral view. A. A. — ascending 
aoita. RCC — ^right common caiotid. LI — ^left innominate A.O — right aortic 
aich D.A. — ductus arteriosus. R.L — light recurrent laryngeal nerve T.P.A. — 
transvei se pulmonary aich P.A. — ati etic pulmonary arteiy. LL — ^Leftlung. (Herbut 
& Fox, Am. Heart Jour.) 


Fallot. This consists of stenosis of the origin of the pulmonary 
artery, interventricular septal defect, dextroposition of the aorta so 
that it straddles the septum, and hypertrophy of the right ventricle 
(Fig. 212). Sometimes the pulmonic arteiy is atretic, in which case 
life is maintained onlj'' by a patent ductus arteriosus or hyper- 
trophied bronchial arteries (Fig. 213). 

Because the ill-effects are due to a lack of oxj'^genation of the 
blood resulting from an insufficient pulmonic circulation and be- 
cause the prognosis is otherwise poor, the current method of treat- 
ment is diverting some of the systemic circulation through the lungs. 
This is accomplished by anastomosing the innominate or the left 
subclavian artery to the right or left pulmonary artery. The indi- 
cation for operation is a lack of blood flow through the lungs as 




Chapter VJII 

MOUTH, PHARYNX AND SALIVARY GL\NDS 
Mouth and Pharynx 
EMBRYOLOGY 

The mouth is formed bj an in\ agination of the ectoderm that lies 
between the expanding brain and bulging pericardium It is 
known as stomodaeum InitiaHj, it ends as a blind pouch and is 
separated from the anterior portion of the foregut bj the bucco- 
pharjngcal membrane The latter, howc\er, di^iappcars about the 
third week of embriomc life lea\ing, in the adult, no trace of its 
prcMous existence Further de\e1opment of the upper portion 
of the digests e tract ma\ be l)ricfl> considered under the following 
fi\c headings, jaws, teeth, tongue, tonsil and phar\n\ proper The 
mus are formed from a fusion of a senes of mesodermal processes 
The loii’cr jaw — tlic ^lmplcr of the two — an^cs from the union of 
the first pair of branchial or the mandibular arches The formation 
of the upper jaw is more complicated It arives from dcri\ati\es 
of the frontonasal process that fuse with the maxillar> processes 
The latter arise as triangular outgrowths from the cephalic side of 
the dorsal end of the mandibular arches Tlic frontonasal process 
consists of a thickening of mesoderm iMjtw-een the floor of the fore- 
bram and the roof of the mouth It gives rise to two lateral nasal 
processes and a median nasal process The latter, in turn, gives 
rise to two globular processes W ith growth of the head, tlio maxil- 
lar\ processes fuse first laterallv with the lateral nasal processes and 
then mcdiallj with the globular processes Meanwhile the globular 
processes have united not onlv with the lateral nasal processes but 
also w ith each other thus completing the formation of the upper jaw 
At about the seventh week of embryonic life, a primary labial and 
then a sccondarj alvcololabial groo\e separates the jaw into an 
anterior lip and an immediatclv postenor alveolus At approxi- 
mately the sixth vieek of life, the inner portions of the maxillarv 
process gi\e rise to the paHtino processes which fu-'C across tlic mid- 
linc with each other and with the Iov\er border of the nasal septum 
Their anterior portion remains membranous and persists as the soft 
pahtc A foo/kis a modified connective tissue papilla Tlic cover- 
ing enamel comes from the epidermis, uhile the pulp dentine and 
cementum arc denied from the mesoderm The tongue develops 
from the \ cntral portions of tlie branchial arches and consists of an 
oral and a pharvngeal portion The former arises from the mandi- 
buhr or first archea anterior to the buccophar\ngcal membrane, is 
covered with ectoderm, contains papillae, and is concerned with 
mastication The phanngcal portion or root is derived from the 
second arches but also received additions from the third and fourth 
It IS covered with entoderm, contains Ivmphoid tissue and is con- 
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sUn The nuclei of the superficial cells, ho^c\er, shrink and de- 
generate but do not disappear, so that normallj there is no keratm- 
ization (Fig 214.) In the submucosa, there are papillae that also 
are ‘>imilar to those m the dermis except that the^ are more delicate 
In the posterior portion of the oral caxitj there are collections of 
Ijmphoid tiS'iUe in the submucosa uhich reach their acme in the 
palatine tonsil 1 hroughout the tunica propna there are numerous 
tin} glands that secrete a liquid (sali\a) which moistens the mucosa 
One specific structure that should be mentioned is the taste bud 



F^g 214— Normal buccal maeos-a showing non keratinizing squamous epithebum 
delicate papillae, and a submuco«a of fibrous tissue x 50 

These are collections of neuro-epithehal cells that are particularlv 
numerous on the sides of the circumxallate papillae and that are 
intimately connected A\ith the terminal branches of the \acus 
nervos » 


PATHOLOGY 

Congenital ^omalies —Some dexelopmental abnormalties of the 
mouth and phar\nx are common whereas others are rare The> 

c usis cleft ip, macrocheilia— enlargement, large frenum labn— 
a sociatcdwath separation of the middle ineisoTS (2) Oralopemna 

!lue to sW ‘•“^loglo.sta-tongue-tiVd 

to short frenum, absence nntenor portion fusion flrtrvr 
J^th, b.fid, tnfid, lobulatod, fis.««d,Waplnc™Xdar ma?. 
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cerned with swallowing. The tonsil (palatine) appears at about the 
third month of embryonal life as a collection of lymphoid tissue at 
the site of the second pharyngeal pouch. The pharynx proper is a 
muscular tube that arises from the superior portion of the entodermal 
tube. It contains the branchial arches and pharyngeal pouches 
that develop into numerous and complex structures. Many of 
these have already been considered in this and previous chapters. 
The major derivatives consist of the soft palate, tympanic cavity, 
mastoid cells, root of the tongue, thyroid gland, tonsils, parathyroid 
glands, thymus, epiglottis and larynx. 

ANATOMY 


A detailed account of the buccal cavity and its structures is im- 
possible in a book of this type. For more than a cursory survey, 
the reader is, therefore, referred to works on anatomy. 

The mouth is divided into a vestibule and the mouth proper. 
The vestibule is the outer portion bounded by the lips, cheeks, gums 
and teeth. It receives the ducts of the parotid glands. The mouth 
proper is bounded by the hard and soft palate, gums, teeth and 
tongpe and it communicates with the pharynx by way of the isthmus 
faucium. The temporary or deciduous teeth are 20 in number, and 
consist of 4 incisors, 2 canines and 4 molars in each jaw, while the 
permanent teeth are 32 in number and consist of 4 incisors, 2 canines, 
4 premolars, and 6 molars in each jaw. The tongue consists of a root, 
a tip, a dorsum and an inferior surface. The root is pharyngeal in 
position and is attached to the h 3 ''oid bone and mandible. The 
dorsum is convex and contains a v-shaped groove, the sulcus termi- 
nalis, pointing to the foramen caecum and a series of papillae. The 
largest of these are the circumvallate papillae situated just anterior 
to the sulcus terminalis, while the fungiform and filiform papillae 
are scattered irregularly over the dorsal surface. The inferior sur- 
face is covered by a smooth membrane which is raised in the mid- 
line to form a frenulum. The palatine tonsils are two masses of 
lymphoid tissue located in the lateral walls of the oral part of the 
phar 3 mx just opposite the root of the tongue. Each occupies the 
lower part of the sinus between the glosso-pataline and pharyngo- 
palatine arches, and the upper part of the sinus remains as the 
supratonsillar fossa. Other constant masses of lymphoid tissue 
appear in the posterior surface of the nasopharynx and are known 
as the pharyngeal tonsils or the adenoids. In addition, there are 
two collections of lymphoid tissue at the root of the tongue that are 
called the lingual tonsils. Tlie lymphatic drainage of the buccal 
cavit 3 '' is as follows: from the gums, teeth and lateral border of the 
tongue vessels empty into the submaxillar 3 ’’ nodes; from the tonsil, 
hard palate and floor of the mouth into the superior deep cer\dcal 
nodes; from the posterior part of the tongue into the jugulo-digastric 
and jugulo-omoh 3 ’’oid nodes, and from the soft palate and phar 3 '’nx 
into the retrophar 3 ^ngeal nodes. 

In general, the mucous membrane of the mouth is composed of 
stratified squamous epithelium that is similar to that seen in the 
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of unilateral cheiloschisis the palatine defect is also unilateral, but 
when the cleft lip is bilateral the deformiU of the palate maj be 
shaped with the common stem directed posteriorlj The cause of 
a median cleft lip is a lack of fusion of tlie two globular processes 
(which are denied from the median na&al process), and the cause 
of a lateral cleft lip is a failure of union of the maxillari processes 
with the globular processes A continuation of each defect into 
the hard palate together with failure of fusion of the palatine proc 
esses (which are denied from the maxillarj processes) are respons- 
ible for the clefts in the palate 

Based on a studi of oier 4,600 cases, it was the opinion of Warren 
B Daias that these anomalies are familial m oier bO per cent of the 
cases, that thei are rare m negros and infrequent m Jews, and that 
there is rather commonlj a concomitant absence of the lateral in- 
cisor teeth eien on the contralateral side and in cases where the de- 
fect IS minimal Symptoms consist of difficultv m eating and later 
of impediment to talking Treatment is surgical repair of the defects 
The optimal time for operation on deft hp is at three weeks to three 
months of age and on cleft palate at nine to twentj-two months 
Proper treatment in the hands of an expert usually iields good re- 
sults " 


Inflammation — Inflammations of the mouth are known as stoma- 
chs, of the gums as gingmtts, of the tongue as glossitis, of the tonsils 
as tonsillitis, and of the phar>nx as pharyngitis Stnctlj speaking 
mam of these lesions are not surgical and, therefore, onH a few of 
the more common and more pertinent infections will be considered 
Non-specific Inflammations — In this categorj will be included 
Vincent’s infection, gangrenous stomatitis, Ludwig’s angina, hair\ 
tongue, tonsillitis, peritonsillar abscess and retropharingeal abscess 
Vincent’s infection of the mouth has also been called ulcero-mem- 


branous stomatitis and gingiiitis, trench mouth, fusospirochaetosis, 
Plaut-Vmcent’s disease, phagedenic stomatitis and necrotic stoma- 
titis It IS an acute contagious disease caused bi the fusiform ba- 
cillus and Vincent’s spirochaetes and characterized bj ulcerations 
of the oral mucosa Since these organisms are present m normal 
mouths, there must first be a lowering of resistance before thej can 
gam a foot -hold This often exists m the form of diabetes, iitamin 
deficiencj, leukemia, faultj- diet, poor dental hygiene, a break m 
the mucosa or a preceding streptococcal infection 4s would be 
expected, therefore, the disease is common in jails, asjlums, orphan- 
ages and arm> camps Symptoms consist of pain, metallic taste, 
tenderness, bleeding from the gums and feier to 102^^ 'The lesions 
frequentlj begin along the free borders of the gums as edema of the 
interdental papillae This is followed rapidli bi necrosis!, des- 
quamation, and tagged, irregular ulcerations Their floom are 
coiered with a jellowish gre> pseudomembrane which when re- 
moied leaies bleeding raw surfaces From the gums, the lesions 
'spread to the cheeks, hps, tongue, tonsils and other areas, although 
^ometimes the pnmari site is extragingii al The diagnosis is made 
irom the appearance and distribution of the lesions in the mouth 
coupled with the demonstration of minads of fusiform bacilli and 
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like denudations of the papillae surrounded by hyperplastic epithe- 
lium, median rhomboid glossitis — a similar process producing a rhom- 
boid area of bareness just anterior to the circumvallate papillae, 
macroglossia — enlargement seen in cretinism and mongolism, lingual 
thyroid, thyroglossal cyst. (4) Jaws: micrognathus — reduction in 
size, agnathus— absence often 'associated with congenital ectodermal 
dysplasia, contraction — narrowing, abstraction — widening, retru- 
sion, protrusion, faulty occlusion. (5) Teeth: anodontia — absence, 
supernumerary, megadontismus — gigantism, microdontismus — di- 
minution in size of crowns and roots, hypoplasia — diminution in size 
of either crowns or roots, dysplasia — defective formation, diastema 
— separation of the middle incisor teeth. (6) Palate — cleft, atresia 
of the soft portion. (7) Pharynx: branchial cysts — discussed in 



Fig. 215 — Unilateial cleft lip and palate. (Courte.sy Dr Warren B. Davis ) 

Chapter VI, diverticula — described in Chapter IX, stenosis, and 
atresia. 

Cleft lip and palate are the most common and, surgically, the most 
important of all the aforementioned congenital anomalies. The 
former is also hnown as cheiloschisis and hare lip, and the latter as 
uranoschisis. Hare lip, named after the lip of the hare or ralibit, is 
a poorly chosen term, for in man the defect is usuall}’’ lateral and 
not median, whereas in these rodents it is always in the midline. 
The flaw in the lip is of vai\ying degrees from a mere notch to a 
complete separation that extends to and includes the no.striI (Fig. 
215). It is usually unilateral but it may be bilateral, and it may or 
mav not be a.ssociated with a cleft palate. The latter defect is like- 
wise variable. It may be partial, involving only the anterior or the 
posterior portion of the hard or soft palate rc.spectivcly, or it may be 
complete, involving the entire palate. Usually it is a.ssociated with 
a cleft lip, but. it may occur in patients Avith normal lips. In ca.ses 
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cause of the enlargement of the papillae is unknoi'n, although it is 
thought b> some to be the result of •k congenital predisposition and 
irritants such as sj’philis tobacco and mouth n ashes The condi- 
tion IS most frequent in men bej ond fort j j ears of age and as a nile 
produces no sj mptoms When the \ illi become long, how e\ er, thp 
have bten known to produce tickling and gagging In some the 
lesion disappears spontaneously In others treatment is of no avail 
Tonsillitis is a common infection particularly in childhood It is 
caused by the ordinary pyogenic bicteria that are found in the 
mouth, especially the streptococci They gam entrance by wav of 
a break m the epithelium of the cry pts and are prone to grow and 
multiply m the presence of ill-hea\th, overwork or faulty lymphatic 
drainage In acute tonsillitis symptoms consist of a sudden onset 
of pain and dryness in the throat, fever to 105®F, dysphagia, head- 



ache, chilliness and general malai've Pathologically, the ton‘5]ls 
{more commonly the palatine) are greatly enlarged, swollen, edema- 
tous, tender, red and are frequently covered with small flecks of 
exudate or with a grey pseudomembrane The ly mph nodes at the 
angle of the jaw are enlarged and tender Since such tonsils are not 
remo\ ed surgicalh , one must resort to chance postmortem material 
for histologic studies There are edema, congestion, and an infiltra- 
tion w ith neutrophils, plasma cells and monocy tes With or wathout 
treatment symptoms usually regress m from three to five days and 
the patient completeh reco\ ers K&teh, complications an<=^(} These 
consist of otitis media, nephritis, arthritis, peritonsillar abscess 
Cquinsv) ov chrome ionsiUilis The latter encompasses a contmu- 
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Vincent’s spirochaetes in smears made from the ulcers. Treatment 
consists of relief of pain, local hygienic measures and the adminis- 
tration of sulfadiazine or penicillin. Surgical intervention of any 
kind is contraindicated. 

Gangrenous stomatitis is also known as cancrum oris and noma. 
It is a rapidly spreading necrotizing and sometimes contagious in- 
fection of the mouth. The condition is practically confined to un- 
dernourished or sick children whose resistance has been lowered by 
illness such as pertussis, measles and scarlet fever, and to aged adults 
also suffering from debilitating diseases. Local injuries to the 
mucosa in the form of extraction of a tooth, biting of the cheeks and 
other trauma pave the way for the causative organisms — the micro- 
aerophilic streptococci, fusiform bacilli and Vincent’s spirochaetes. 
The lesion usually appears near the angle of the mouth or opposite 
a molar tooth as a dark bluish red focus that quickly enlarges to 
produce a firm to ligneous infiltration with central necrosis and slough- 
ing. The latter eventuates in exposure of underlying bones or com- 
plete destruction and perforation of the cheek. The odor is foul; 
salivation is excessive ; prostration is the rule, and fever frequently 
reaches 106'^F. 'Treatment consists of local applications of zinc 
peroxide, of antibiotic and chemotherapy, and, as advocated by 
some, radical surgical excision. The prognosis is grave for the mor- 
tality rate is as high as 90 per cent. 

Ludwig’s angina is a rapidly spreading phlegmonous infiltration 
of the fioor of the oral cavity caused by any of the pyogenic organ- 
isms usually found in the mouth especially the streptococcus. The 
disease is almost alwaj’s preceded by oral trauma, local stomatitis, 
caries, tonsillitis, peritonsillar or retropharyngeal abscess, otitis 
media or erysipelas of the face. Its greatest incidence is in young 
adult males. There are pain, fever, leukocytosis, dyspnea, dys- 
phonia and dysphagia. Grossly, there is a tense, board-like swelling 
of the submental region that is usually situated above or below the 
mylohyoid muscles. With progression of the lesion the tongue is 
displaced upwards and backwards, and there is frequently edema of 
the larynx. Fluctuation is ordinarily not present, but in a few 
patients the tissue does break down to form abscesses. Histologi- 
cally, there are congestion, edema of the connective and fat tissue, a 
perivascular and diffuse infiltration with neutrophils, lympho- 
cytes, plasma cells and monocytes, and thrombosis and necrosis of 
the capillaries (Fig. 216). Treatment consists of antibiotic and 
chemotherapy and, when abscesses develop, of surgical drainage. 
Complications are suffocation, severe toxemia and thrombosis of the 
jugular veins. The duration of the disease is one to four weeks. 
With the advent of antibiotic and chemotherapy, the prognosis is 

good. . , 

Hairy tongue is also called black hairy longue, lingua villosa and 
lingua nigra. In its classical form it consists of a fur-like, brown 
or black discoloration of the posterior one-half of the dorsum of the 
tongue. The fur-like or hairy quality is due to a marked hyiDcr- 
trophy and hyperplasia of tlie filiform papillae, and the pigrnenfa- 
tion is due to chromogenic bacteria, molds and fungi. 9'hc exact 



MOUTH, PHAmN\ AND GLANDS 281 

cause of the enlargement of the papillae is unknown although it is 
thought h> some to be the result of a congenital predisp^ition and 
irritants such as sjphihs, tobacco and moutli wasJics Ihe condi- 
tion IS most frequent m men bejond fort> jears of age and as a rule 
products no symptoms When the mIU become long, ho\\e\er, tliej 
have been I noun to produce tickling and gagging In some tlic 
lesion disappe irs spontaneously In. others treatment is of no a' ail 
Tonsillitis IS a common infection particular^ m childhood It is 
caused b} tiie ordinarj pjogenio bacteria that arc found m the 
mouth, especiallj the streptococci The 3 gam entrance u a> of 
a break in the epithelium of the crjTits and arc prone to grow and 
multiph in the piescnce of ill-hoalth, overwork or faultj Ijonphatic 
drainage In acute tonsillitis symptoms consist of a sudden ou'^et 
of pam and dtjness in the throat, ft-ver to 105®F, dysphagiv, head- 
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216 — LudwiRS angina There are edema of the intermuscular concective tissue 
and an ssilh )>^<(ina celb Ijwphoiytes and neutrophils \ 100 


ache, chilliness and general malaise Pathologically, the tonsds 
fmore commonlj the pilatmc) arc greatlj enlarged, swollen edema- 
tous, fender, red and are frcquentlj covered witli ^mall flecks of 
evudate or with a grej pseudomembrane The Ij mpli nodes at the 
angle of the jaw arc enlarged and fender Since such toii<5ils are not 
remov ed surgicalU , om must resort to clnnce postmortem material 
for histologic studies There are edema, congestion, and an infiltra- 
tion w ith neutropluls, plasma cells and monocj tes ith or without 
treatment symptoms usualb regress m from three to fi\e davs and 
thcpatientcomplctcb recovers Kirelj.coniphcafionsarise The«c 
consist of otitis media, nephritis, arthritis, peritonsillar abscess 
tquimv) or chronic tonsillitis The Htter encompasses a continu- 
ous low grade smouldenng infection or repeated attacks of an acute 
infection that do not clear complete^ m the interim There is al- 
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most always an associated inflammation of the adenoids. Together, 
these result in breathing through the mouth, impairment of speaking, 
hearing and taste, and repeated pulmonary infections. Grossly, the 
tonsils are usually enlarged but they may be contracted, scarred 
and ragged. Histologically, they disclose a hyperplasia of the 
follicles, a moderate increase of interfollicular plasma cells, mono- 
cytes, neutrophils and lymphocytes, an absence or a marked degree 
of fibrosis, and a deposition in the crypts of sloughed epithelial cells, 
bacteria and detritus. 

Treatment consists of surgical removal It must be pointed out, 
however, that the entire question of tonsillitis and tonsillectomy 
has been overemphasized and overexploited. Infections of these 
lymphoid structures are as frequent as is the common cold, but 
indications for their removal should not be merely the presence of 
tonsils, but should be limited to evidence of persistent chronic in- 
fection or of obstruction. 

Peritonsillar abscess, also known as quinsy, is an acute inflamma- 
tion of the peritonsillar connective tissue. The causative organism 
is usually'’ the streptococcus. It gains entrance exogenously by way 
of the crypts, or more frequently by direct extension from an acute 
tonsillitis. Its peak incidence is in late winter or early spring, and 
it affects young adults almost exclusively. Clinically, there may 
or may not be a profound systemic reaction with chills, fever to 
105°F and leukocytosis. There are pain in the throat with radiation 
to the ear, trismus, dysphagia and d3'’spnea. The lesion, initially 
at least, is confined to the supratonsillar fossa. There are fullness, 
swelling, redness, and edema not onl^'- of the fossa itself, but also of 
the uvula and soft palate. Characteristically, the tonsil is pushed 
dovm and mediallj'-, the uvula is shifted to the opposite side, and 
the isthmus faucium is encroached upon or obliterated. In a few 
daj'^s, the swelling becomes fluctuant and if untreated it ruptures 
into the mouth spontaneous!}'' Awthin five or ten da^'^s. If seen 
early, treatment consists of antibiotic or chemotherapy. When an 
abscess forms this therap}'- is supplemented b}'' a surgical incision 
parallel to the anterior pillar to release the pus. The tonsils are 
subsequentl}'^ removed. Pending tonsillectom}'^, the prognosis should 
be guarded because recurrences are common. Some complications 
that occasional!}" arise are: edema of the glottis, strangulation from 
aspiration of pus, otitis media, cervical lymphadenitis, thrombo- 
phlebitis and erosion of a large vessel witli even fatal hemorrhage. 

Retropharyngeal abscess, as the name implies, is an abscess in the 
tissues between the pharynx and the vertebrae. Without further 
specification, it denotes an acute suppurative process in contrast to 
a tuberculous or cold abscess. The causative organisms are those 
usuall}’^ found in the mouth or pharynx, and include streptococci, 
staphylococcus and le.ss often pneumococci. They achieve ingress 
(1) from retropharyngeal lympli nodes that, have become infected 
following nasopharyngiti.s, lon.silliti.s and similar local inflainma- 
tions (2) supervening trauma to the posterior wall of the pharynx, 
as for example, perforation during inslrumcntation or swallowing of 
a foreign body, (3) result of malignant or simple ulceration of 
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the pharjnx and (4) as an extension from otitis media, osteomyelitis 
of the cerMcal \ertebra or \n extradural ab^ces*, Its greatest 
incidence is in children under three years of age, and it affects males 
tnice as frequently as females Symptoms are similar to those in 
peritonsillar abscess except tliat trismus is lacking and that there is 
in addition stiffness of the neck Examination discloses a s^^eUlng 
of varying proportions m the rctropharvaigeal tissues that encroaches 
upon the pharyngeal space Treatment consists of antibiotic or 
chemotherapy supplemented when necessary by internal or external 
surgical drainage The dangers are extension to the mediastinum, 
septicemia, erosion of a yessel, and spontaneous rupture with 
re-^ultant suffocation or pneumonia 

Specific Inflammation — Granulomatous lesions of the mouth and 
pharymx arc less common than are non-specific inflammations 
Granuloma inguinale, usually found in the inguinal regions and 
around the genitals, has been desenbed in the buccal cavity as a 
result of auto-inoculation Lymphopathia venereum, a venereal 
disease caused by a filtrable virus, has also been described in tlie 
mouth as a result of kissing, auto-inoculation or buccal coitus The 
fav onte site is the tongue, w hile enlargement of cerv ical Iv mph nodes 
IS a constant finding Blastomycosis and histoplasmosis arc rare 
BoceVs sarcoid affects tlie lymphoid tissue of the pharynx as a part 
of a generalized systemic disease It has been considered m 
Chapter I Glanders, while ordinanly attacking the no«e, may 
extend to involve the pharynx, soft palate, larvnx and even the 
trachea It has been de^crlbed m connection with the nasal cavity 
Also scleroma and leprosy have been considered at length m Chapter 
III Each of tlieso may be located in any portion of the mouth or 
pharynx Deserving of moie than pas>iing mention arc syphilis, 
tuberculosis and actmomyco'^is 


Syphilis — The oral manifestations of congenital syphilis consist 
of (1) copper colored fissures and cracks that extend m a ndiating 
fashion from the muco-cutaneous junctions of the lips They are 
coveied with a necrotic crust, contain the treponema pallidum and 
arc known as syphilitic rhagades When they heal they are replaced 
with permanent scars (2) A deformity of the incisor teeth which 
become peg-sliapcd, with the broad portions at the gingival margin, 
and at the same time notched along their cutting borders They 
are known as Hutchinson’s teeth Acquired syphilis, as elsewhere is 
divided into primary, secondary and tertiary stxges The primary 
lesion consists of a chantie and, although it may affect any portion 
of the oral or pharyngeal mucosa, it is usually found on the lips, 
tongue and tonsil It is essentially similar to the genital chancre 
witli tlie exception that it is less firm and slightly painful It is a 
sharply circumscribed, indurated, raised sore that ulcerates centrally 
and spicads periphcnlly In extra-oral lesions the denuded area is 
covered witli liiown to bhek, firm crusts, while in mtraoral sores 
w leie there is ihundmt moisture, they are covered with a greyish' 
wliitc film 1 ho region il lymph nodes are enlarged, firm and 
''lightly tender Sccominnj lesions ire limited to mucous patches 
"re anilogoiis to cutaneous papules and macules Ihev occur 
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most ahvays an associated inflammation of tlie adenoids. Togetlier, 
these result in breathing tlnough tlie moutli^ impairment of speaking, 
hearing and taste, and repeated pulmonary infections. Grossly, the 
tonsils are usually enlarged but the.y may be contracted, scarred 
and ragged. Histologically, they disclose a hyperplasia of the 
follicles, a moderate increase of interfollicular plasma cells, mono- 
cytes, neutrophils and lymphocytes, an absence or a marked degree 
of fibrosis, and a deposition in tlie ciypts of sloughed epithelial cells, 
bacteria and detritus. 

Treatment consists of surgical removal. It must be pointed out, 
however, that the entire question of tonsillitis and tonsillectomy 
has been overemphasized and overexploited. Infections of these 
Ijmiphoid structures are as frequent as is the common cold, but 
indications for their removal should not be merel}’’ the presence of 
tonsils, but should be limited to evidence of persistent chronic in- 
fection or of obstruction. 

Peritonsillar abscess, also known as quinsy, is an acute inflamma- 
tion of the peritonsillar connective tissue. The causative organism 
is usually the streptococcus. It gains entrance exogenously^ by'^ ivay^ 
of the cryqits, or more frequently by- direct extension from an acute 
tonsillitis. Its peak incidence is in late winter or early’’ spring, and 
it affects y’’oung adults almost exclusively’. Clinically, there may 
or may’ not be a profound sy’stemic reaction rrith chills, fever to 
105°F and leukocy’tosis. There are pain in the tlnoat with radiation 
to the ear, trismus, dy’sphagia and dy’spnea. The lesion, initially 
at least, is confined to the supratonsillar fossa. There are fullness, 
swelling, redness, and edema not only’ of the fossa itself, but also of 
the uvula and soft palate. Characteristically’, the tonsil is pushed 
dovTi and medially’, the uvula is shifted to the opposite side, and 
the isthmus faucium is encroached upon or obliterated. In a few 
day’s, the swelling becomes fluctuant and if untreated it ruptures 
into the mouth spontaneously’ wthiii five or ten day’s. If seen 
early’, treatment consists of antibiotic or chemotherapy’. When an 
abscess forms tliis therapy’ is supplemented by’ a surgical incision 
parallel to the anterior pillar to release the pus. The tonsils are 
subsequently’ removed. Pending tonsillectomy’, the prognosis should 
be guarded because recurrences are common. Some complications 
that occasionally’ arise are : edema of the glottis, strangulation from 
aspiration of pus, otitis media, cervical lymphadenitis, thrombo- 
phlebitis and erosion of a large vessel with even fatal hemorrhage. 

Retropharyngeal abscess, as the name implies, is an abscess in the 
tissues between the phary’nx and the vertebrae. Without further 
specification, it denotes an acute suppurative process in contrast to 
a tuberculous or cold abscess. The causative organisms are those 
usually’ found in the mouth or phary’nx, and include streptococci, 
staphy’lococcus and less often pneumococci. They’ achieve ingress 
(1) from retrophary’iigeal lymph nodes that have become infected 
following nasophaiyngitis, tonsillitis and similar local inflamma- 
tions, (2) supervening trauma to the posterior wall of the phaiynx, 
as for example, perforation during instrumentation or swallowing of 
a foreign body, (3) as a result of malignant or simple ulceration of 
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In the hps, the lesions are found more often in the lo\\er labium and, 
although the> are located anywhere along the smface, thej ha\e a 
predilection for the mid portion and the angles Tonsillar infections 
are rarelj recognized climcalH, but, histologicallj , tubercles are 
disco\ered in from 0 5 to 6 2 per cent of all tonsillectomies and m 
from 40 to 70 per cent of all cases uith pulmonary tuberculosis 
Nasopharyngeal lesions usually in the form of ulcers are 
frequent m the posteiror portion, of the roof and upper part of the 
posterior nail, but thej maj also occur along the posterior margin 
of the eustachian tubes or the upper and posterior surface of the 
uvula and soft palate Wherever the infections maj be, the draining 
1} mph nodes are usually in\ oh ed m the tuberculous process Hislo- 
logically, the characteristic unit is the ordinar\ tubercle As a 
rule there are no accompan>ing symptoms, but when the lesion is 
ad\anced there is se\erc, uoreimttent, and progressive pain 
A diagnosis is seldom possible from the gross appearance of the 
le'^ion alone It is reasonably certain, however, if pulmonarv tuber- 
culosis IS demonstrated, but it should alw aj s be confirmed by biops\ 
Treatment consists of general anti-tuberculosis measures together 
with local hygienic care, and sometimes excision or destruction of 
the presenting lesion The prognosis depends upon the seventy of 
the pulmonary di^icase 

Actinomycosis —Human actinomycosis is caused b\ the actin- 
omyces bovis and not by the fungi found on gram and grasses 
The organism iss a micro-aeroplnlic or anaerobic saprophvte that 
normally inhabits the mouth, and is particularh abundant m 
carious teeth and crypts of tonsils From these locations, it serves 
as a focus of infection for lesions m the mouth, chest and abdomen 
In the oral cavity, any break m the mucosa such as consequent to 
extraction of a tooth, chewing of splinters grass or grams, and simple 
nonspecific infection is usually the starting point of the infection 
Three-quarters of all cases of actinomv cosis in man are of the cerv ico- 
facial type The disease affects males three times as frequently as 
as it does females, vs most coituxion. beyond the age of forty years, 
has no specific geographic distribution, and is encountered in people 
of all professions with, however, a slight preponderance among 
farmers 

The lesion starts as a small, round, solid, deep lump that is ini- 
tially only slightly painful and tender As it enlarge'?, the pain 
and tenderness increase, the mass becomes more superficial, under- 
goes central softening and necrosis, and m time, breaks through the 
surface discharging yellowish granular pus The granules are 
colonies of actmomyces which can be readily identified m smears 
Both the morphologic appearance of the organism and the histologic 
structure of the granuloma have been described m detail m Chapter 
I The disease spreads by local extension rather than by the blood 
stream or lymphatics In the mouth the most common sites of 
the lesions are the submaxillary tissues, cheelsi, mandible, 
maxilla, gingivae, tongue, and tonsils A definitive diagnosis can 
be made only upon finding the causative organism in smears of the 
pus or in histologic sections The lesions are frequently confused 
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on the tongue, tonsils, pharynx and lips as circular erosions or 
ulcerating plaques of varying sizes. They are raised and exhibit a 
milky surface and an er 3 dhematous base with little induration. 
Mucous patches swarm with treponema pallidum and are, therefore, 
highly infectious. Tertiary syplnlitic lesions are of the diffuse or 
more characteristically the gummatous type. The latter are usually 
found on the palate or the dorsum of the tongue, first as submucosal 
nodules and then, with liquefaction and sloughing of their centers, 
as deep ulcers. The ulcerations are serious for they eventuate in 
large defects or perforations, particularly of the hard and soft 
palates. They heal by fibrosis and thus, frequently, form adhesions 
between the soft palate and the pharynx. Aside from lesions of the 
soft tissues of the mouth tertiary syphilis may exist in the form of 
periostitis, periodontitis and osteomyelitis. Histologically, syphilitic 
inflammations in the mouth are the same as those elsewhere, and 
these have been considered in detail in Chapter I. In the initial 
stages the diagnosis may be difficult, for in dark field examination 
treponema pallidum is easily confused with a saprophytic oral 
spirochaete — the treponema microdentium. One must, therefore, 
rely upon a Instory of exposure and, several weeks later, upon a 
positive serologic test for syphilis. Tertiary lesions are frequently > 
confused with carcinoma and the diagnosis is, therefore, inadver- 
tently made from a biopsy. Treatment consists of anti-syphilitic 
measures which have already been outlined in Chapter I. 

Tuberculosis. — Tuberculosis of the mouth and pharynx accounts 
for from 0.35 to 3.65 per cent of all tuberculous infections. It is 
seen somewhat more frequently in men than in women, and it is 
most prevalent in the third and fourth decades of life. Most of the 
cases are secondary to advanced pulmonary tuberculosis and only a 
minority result from an exogenous source. The pathogenesis has 
been a subject of considerable controversy, but most observers agree 
that the majority of infections are sputogenic, that only a few are 
hematogenous, and that the lymphogenous route of spread is quite 
unlikely Although tuberculosis of the mouth and pharynx occurs 
in as many as 75 per cent of the cases of pulmonary tuberculosis 
coming to necropsy, the number of cases in living patients with 
positive acid-fast bacilli in the sputum is considerably less. This 
immunity is ascribed to the relatively thick mucosa, to the move- 
ments of the tongue, to the mechanical cleansing of the saliva, food 
and air, and to the bacteriostatic action of the saliva. A predis- 
posing cause of the infection is some break in the mucosa as a result 
of either a preliminary non-specific infection or trauma, such as 
incurred from a ragged tooth. 

Over one-half of the lesions are found on the tongue, while the rest 
are distributed among the lips, tonsils and nasopharynx. Lingual 
infections are usually present along the lateral margins or the tip, but 
occasionally they affect the dorsum or other areas. In over 90 per 
cent of the cases, they exist as ovoid or irregular undermined, ragged 
ulcers exhibiting yellowish grey necrotic bases and often small 
tubercles about the periphery. In the remainder, they are present 
as fissures granulomas, tuberculomas or as a more diffuse glossitis. 



287 


MOUTH, PII\R\N\ A^D S\LI\ IKl (LA\DS 

of ectoderm that ha\e been entrapped m the ^oft tissues of the sub- 
mental region It ina> lieoome manijal in infancy or not until 
adolescence is a smooth, round or oHong, sharpl> delineated non- 
adherent painless s^^clllng m the floor of the mouth ft bulges 
either externalU or sublmgiialh, i5 usuaUv midlinc in position, but, 
nhen it becomes larger, it maj extend to om side or the other As 
a rule it products no symptoprs, although it max encroach upon tlie 
buccal or phar\ ngeal space resulting in difficulty in cheu iiig, su allow - 
itig ind breathing Anatoniicattf/, it is located beneath th( skin 
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Fig 218 — LpukopUkia of the tongu< The irregular irea along the right latera 
border po&ttnorlj iS earlv camnoma 

Pig 219 — Sramc case illustrated in hgurc 218 There are marked hyptrl eratosi' 
proliferation of tht retc pugs and an infiltration of the papillae with plasma cells an^ 
Ivraphoiytt'' X 25 


or liefcueen the getiiohjoid muscles It x tries m size but th 
nxerage diameter at the time of remoxal is about 5 cm The mas 
Is soft or dougli-hkt and on section presents centr il, semisohd o 
fluid greasy maternl sometimes admixed with hair and i surround 
mg tiim capsule (Fig 2l7) The latter consists of a inner hnim 
of stratified squamous epithelium and an outer hx er of dense fibrous 
tissue It max contain hair follicles and cebiccous glands W hen 
die c\st iiecomes mfcctod it mix lie mistaken for Ludwig’s angina 
Otherwise, it should he differentiated from alierrant thyroid gJand 
tlnroglossal cx^t and branchial exst Tlie treatment is complete 
excision llic inognosi'i is excellent 
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with tuberculosis, syphilis and carcinoma. Treatment consists of 
surgical excision when the mass is small and not yet necrotic, of 
incision when there is suppuration, of administration of potassium 
iodide and more recently of antibiotics, and of irradiation therapy. 
If treated correctly and early, the 'prognosis of cervico-facial actin- 
omycosis is good. 

Tumors. — Neoplasms of the mouth, phaiynx and their various 
organs are as disparate as the tissues that compose them. On a histo- 
genetic basis they may be grouped as follows : from epithelium there 
arises an aberrant thyroid, thyroglossal duct and cyst, epidermoid 
cyst, mucous cyst, leukoplakia, papilloma, mixed tumor, and carcin- 
oma; from connective tissue a fibroma, myxoma, and fibrosarcoma; 
from fat tissue a lipoma and liposarcoma; from vessels a lymphangi- 
oma and hemangioma ; from lymphoid tissue or reticulum cells any of 



Fig. 217. — Epideimoid cyst from the fiooi of the mouth, filled with thick, giey, greasy 

material Natural size. 


the tumors that are found in these structures elsewhere in the body 
(see Chapter XVI); form nerves or their derivatives neurofibroma 
and melanoblastoma; from muscle a leiomyoma, rhabdomyoma 
and rhabdomyosarcoma; from teeth or their various components an 
epulis and other tumors that may be called odontogenic; from 
osseous tissue any of the neoplasms that are described in the section 
on bones; from fat, connective tissue or histiocytes (reticulum cells) 
a xanthoma, and from distant organs metastatic tumors. Some of 
these growths have already been described ; others will be considered 
in ensuing chapters; most are self-explanatory and since many of 
them are rare they vdll not be discussed further; only a few are 
frequent enough and important enough to merit elucidation. 

Epidermoid Cyst. — This growth has ah-eady been mentioned under 
midline epithelial inclusions in the section on tlie skin. It is a 
developmental anomaly that results from cystic dilatation of pieces 
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of ectoderm, that ha\^ been entrapped in the soft tissues of the sub- 
mental region It maj become Tnanifssl in infancy or not until 
adolescence as a smooth, round or oblong, ^harplv delineated non- 
adherent painless swelling in the floor of the mouth It bulges 
either e^rfernallj or sublingualJi , is usuallv midhne in position, but, 
when it becomes larger, it ma\ extend to one side or the other As 
a rule it produces no symptoms, although it nia\ encroach upon the 
buccal or pharyngeal space resulting in difficulty in chewing swallow- 
ing and breathing Anatomically, it is located lieneath the skin 



riQ 21S Fir 219 


Fir 218 — Ltukyplaku of tht, tongue Thts irret.uUr area along the right lateral 
border posteriorly is early taremoma 

Fig 219 — raM illa'twted m figure 21S There are marked hjptrkeratosis, 
proliferation of the reto pe^' and an infiltration of tht papillae with pKama cells and 
lymphocj tc** ^ 25 


or between the geniohyoid muscles It \aries m size but tlie 
a\erige diameter at the time of remo\al is about 5 cm The mass 
is soft or dough'hke and on section pre'?ents central, semisoiid or 
fluid greasy material sometimes admixed with liair and a surround- 
ing thin capsule (Fig 217) The latter consists of a inner lining 
of stratified squamous epithelium and an outer layer of dense fibrous 
ti-suo It ma\ contain hair follicles and sebaceous glands When 
Uio cyst becomes infected it mai lie mistaken for Ludwig’s angina 
Otherwnso, it should be differentiated from aberrant tIi\roul gland 
thyroglosvii c\st and branchial c^st The trcalmenl is cornnlete’ 
excision Ihe prognosis is excellent 
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with tuberculosis, syphilis and carcinoma. Treatment consists of 
surgical excision when the mass is small and not yet necrotic, of 
incision when there is suppuration, of administration of potassium 
iodide and more recently of antibiotics, and of irradiation therapy. 
If treated correctly and early, the prognosis of cervico-facial actin- 
omycosis is good. 

Tumors. — Neoplasms of the mouth, pharynx and their various 
organs are as disparate as the tissues that compose them. On a histo- 
genetic basis they may be grouped as follows : from epithelium there 
arises an aberrant thyroid, thyroglossal duct and cyst, epidermoid 
cyst, mucous cyst, leukoplakia, papilloma, mixed tumor, and carcin- 
oma; from connective tissue a fibroma, myxoma, and fibrosarcoma; 
from fat tissue a lipoma and liposarcoma; from vessels a lymphangi- 
oma and hemangioma; from lymphoid tissue or reticulum cells any of 



Fig. 217. — Epidermoid cyst from the floor of the mouth, filled with thick, gmy, greasy 

material Natural size. 


the tumors that are found in these structures elsewhere in the body 
(see Chapter XVI); form nerves or their derivatives neurofibroma 
and melanoblastoma; from muscle a leiomyoma, rhabdomyoma 
and rhabdomyosarcoma; from teeth or their various components an 
epulis and other tumors that may be called odontogenic; from 
osseous tissue any of the neoplasms that are described in the section 
on bones; from fat, connective tissue or histiocytes (reticulum cells) 
a xanthoma, and from distant organs metastatic tumors. Some of 
these growths have already been described ; others vdll be considered 
in ensuing chapters; most are self-explanatory and since man}'' of 
them are rare they vdll not be discussed further; only a few arc 
frequent enough and important enough to merit elucidation. 

Epidermoid Cyst.— This growth has already been mentioned under 
midline epithelial inclusions in the section on the skin. It is a 
developmental anomaly that results from cystic dilatation of piece. 
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causatue factors In some cases, the lesion disappears but m 
others, it persists despite all therapeutic measures 

Mixed Tumors— Mixed tumors of the sails ar\ gland tjpe are not 
Uncommon in the mouth Thej affect both sexes uith approxi- 
mately equal frequcnc\ , usually occur in the sixth decade, and are of 
a feu ueeks to many years duration About one-third of the pa- 
tients are symptomless The rest, depending upon the size and 
location of the tumor, may complain of irritation, pam radiating 
to the ear or teetli, fulness m the throat, dysphagia, cough, nasal 
obstruction and deafness The lesions occur on the hard and soft 
palate, buccal mucosa, base of the tongue, tonsillar pillars, aheolar 
ridge, upper lip and rarely , the lower lip They are single, nodular, 
sharply circumscribed, round or o\al, non-tender, freely movable, 
firm or less often scmisohd, submucosal tumors that a\erage about 
1 cm in diameter (Fig 220) The surface epithelium is usually 
intact, but, rarely, it may be ulcerated Histelopicany, they are 



composed of \arying porportions of epithelial colls and mesodermal 
elements and are, therefore, similar to mixed tumors of the salivary 
glands Although tliey have been con'=!idercd to arise from misplaced 
salivary glands and from branchial cleft remains, one need not look 
further than the submucosal glands to explain their genesis A 
diagnosis is made from the appearance and location of the tumor 
coupled with a hwtorv of long durUion all m a patient m thi sixth 
decade of life It may be confused with a gumma and with torus 
palatinus (osteoma of the Iiard palate that protrudes into the 
mouth) Treatment is surgical excision If completely extirpated 
It does not recur If untreated the tumor is locallv mva-sive and 
dcatructive, and sometimes it becomes malignant, metastasizing 
to the upper cerv ical ly mph nodes and distant organs Death occurs 
from tlic secondary lesions 


EpuUs ~\n epulLs is a benign tumor that grows on the gingiva 
It Is found three times as frequentiv m females as it is m males in- 


voUes the outer ratiier tiian the mner surface of\he\SSs7a^nd 
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Leukoplakia. — Leukoplakia is included in this section merely for 
convenience, because it is a hyperkeratosis of the epithelium and not 
a true tumor. It affects ten men to every woman, is rare before the 
age of fifty years and is usually asymptomatic. When cracks or 
fissures become infected, however, there may be associated pain 
and when the lesion is extensive it may interfere with moti ity of 
the cheeks, lips and tongue. Although the cause of leukoplakia 
is not known, the following have been considered to play an etiologic 
role: individual susceptibility, hormones, vitamin A deficiency, 
syphilis, trauma from ragged teeth, faulty occlusion or ill-fitting 
dentures, and irritation from chemicals, heat, poor oral hygiene, 
tobacco and highly seasoned food. The most frequent sites of in- 



Fig. 220 — Mixed tumor of the soft palate. (Courtesy Dr, Warren B. Davis ) 


volvement are the tongue, cheeks, lips, palate and gingiva. The 
initial lesion consists of a red, granular, sharply defined, somewhat 
sensitive area which is replaced in time with a bluish white or grey 
plaque that appears to be plastered on the surface. Later, the color 
changes to pearly white; the surface becomes wrinkled, fissured or 
eroded, and the base becomes indurated and leathery (Fig. 218). 
Histologically, the first change is an infiltration of the superficial 
part of the corium with lymphocytic cells. This is followed by a 
keratosis and increased thickness of the superficial cells, by a hyper- 
trophy and hjqjerplasia of the prickle cell layer, by an enlargement 
of the rete pegs, and by an intensification of the lymphocytic infiltra- 
tion of the papillae of the corium (Fig. 219). A diagnosis is made 
from the ejoss appearance of the lesion. If the plaque is eroded, a 
biopsy must be resorted to because such areas are prone to cancerous 
transformation. Treatment consists of the removal of all possible 
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causatue factors In some cases, the lesion disappears but in 
others, it persists despite all thenpeutic measures 

Mixed Tumors —Mixed tumors of the salu arj gland t\ pe are not 
uncommon in the mouth The\ affect both sexes uith approxi- 
mately equal frequency , usually occur in tlie sixth decade, and are of 
a fell ueoks to many years duration About one-third of the pa- 
tients are symptomless The rest, depending upon the size and 
location of tlie tumor, may complain of irritation, pain radiating 
to the car or teeth, fulness m the throat, dvsphagia, cough, nasal 
obstruction and deafness TIic lesions occur on the hard and soft 
palate, buccal mucosa, base of the tongue, tonsillar pillars, aheolar 
ridge, upper lip and rareh , the lower Iip Thev are &mgle, nodular, 
sharply circumscribed, round or o\al, non-tender, freely moxable, 
firm or less often scmisohd, submucosal tumors that average about 
4 cm in diameter (Fig 220) The surface epithelium is usually 
intact, but, rarely , it mav be ulcerated Histologically^ they are 



Fic 221 —Epulis 


composed of Mrjmg porportions of epithelial cells and mesodermal 
elements and are, tlierefore, similar to mrxed tumors of the salivarj 
ghnds AUliougli the, hare been considered to arise from misplaced 
salu arj glands and from branchial cleft remains, one need not look 
furtlier tlian the submucosal glands to explain their genesis A 
diagnosis is made from the appearance and locatron of the tumor 
coupled luth a historj of long duration all m a patent in the sixth 
tiocaue of life It maj be confused oath a gumma and uith torus 
palahnus (pstcoma of the hard palate that protrudes into the 
mouth) Jrcafmciil 15 surgical excrsion If completclj extirpated 
A does not recur If untreated tire tumor is local!, inxasne and 
estructne, and sometimes it becomes malignant, metastasizing 
to the upper cen ical 1, mph nodes and distant organs Death occurs 
trom tlie sccontnry lesions 

ItKmT'd,'!; “’’i"''" 8™"“' ™ «>'= Bingiaa 

5 0 vVs t o o , ter if “ "> It <5 in males, in- 

xjnves llic outer rather than the inner surface of the gums, and 
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affects the upper jaw more often than the lower. It arises ff-om 
the periostium or the periodontal membrane and pjusents as a 
painless, symptomlcss, inter-dental growth that has a tendency to 
separate the teeth. It is pedunculated jor sessile, well-circum- 
scribed, smooth, non-ulcerated, livid or pink, soft or firm, and 
measures from a few millimeters to 6 cm. or more in diameter (Fig. 
221 ) . Histologically^ there are two types. One is composed entirely 
of cellular or acellular fibrous tissue in which there may or may not 
be a superficial leukocytic infiltration, and the other is composed of 
a fibrous tissue stroma throughout which there are numerous giant 



If'K! 222 I'lfj. 223. 

Fifi. 222. — r0{3uli.<5 from cuso siiowii i» (iguio 221, It. i.s coinpo.socl of loose; comioclivc* 
(issuo fttroma that i.s dort.scly irifiltrjilcd with j)lasmii rells iitul Iymf)hocyt('.s. .v 50. 
Fig. 223, — Epulis composed of ii deufec fibrous Ussiu; stroma m which there lue mimeron.s 
giafit cells of the foieigti body type, x 100. 


cells of the foreign body type (Figs. 222 and 223). TrealmeM is 
complete surgical excision, and this sometimes nece.s.sitates extrac- 
tion of the tooth on each side of t he tumor. If cntirel,y extirpated, 
tlie lesion does not recur. 

Odontogenic Tumors.— The teeth are complex structures and 
tumors arising from dental or potential dental tissues must, therefore, 
l^e protean in composition. Tiiey may be divided into the following 
four groups: (1) cysts consisting of two main types — simple without 
iootli formation and dentigerous whicJi contains a tooth, (2) eyilhe- 
Hal groivths — tlie adamantobla.stomas which arc soft and the cnamel- 
omas wliieh are calcified, (3) mesenchymal neoplasms— il soft, they 
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containing collections of submucosal lymphoid tissue, such as the 
base of the tongue and the nasopharynx, may be the site of a 
specific tj-pe of epithelial tumor — the lymphoepithelioma which 
grossly is quite distinctive. It has a tendency to grow submucosally, 
to penetrate the imderl3dng tissue, to remain small locally and to 
metastasize earh'. Such a tumor is easily missed even upon careful 
inspection for it maA* be onl}' a few millimeters in diameter, is not 
raised appreciabh' above the surface and may show only a super- 
ficial roughening of the mucosa. 

HistoJogicaJly, the tumors arise either in the basal cells of the 
mucosa or in the submucosal glands. If mixed tumors are excluded 



I'u!. 227.--U!iS!il t’oll twcinomaof tlio tousuo. 
Kui. 'J2S. - oswoinomaof tho (on&uo witliout pear 
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form an odontogenic fibroma, if calcified and contain dentine they 
form a dentinoma, and if calcified and contain ccmcntum they form 
a cementoma, (4) mixed tumors These consist of epithelial and 
me'^odermal deri\ati\es i\ith or Tvithout recognizable teeth or por- 
tions of teeth in \arjing stages of development Of all tlie fore- 
going lesions the adamantmoblastoma has perhaps received most 
attention 

The adamantmoblastoma has been described under manj other 
names the most popular of which is adamantinoma The latter is a 
misnomer for the term means a growth containing enamel and the 
tumor, although it consist's of adamantiiioblasts, never forms ada- 
mantine The neoplasm affects males as often as females, has been 
described at all ages fiom birth to seventy-six j cars with an average 
of thirty jeais, and occurs m the mandible in 84 per cent of the cases 



IiG 224 — Vdamantmobla'itonia showing central colN un(l(.ri,oint, cjotic dl^cn^.^a 
tioii i iHuiilitral lajcr of cjlmdncal cells and a 'itivma of denso fibroui tissue x 100 


The onl> symptoms aie swelling and pain Ihe avciagc duration 
of the lesion in the recorded cases has been 8 5 }eaia, but m an> 
single case the duration ma> be as manj as fiftj jears V fiequent 
lustorj IS tliat the growth has been operated upon pieviou&lj with- 
out success V roentgenogram discloses a unilocular or rnulti- 
locuhi tumor that destroys a portion or all of the bone Grossly, 
tile growth is solid or cystic but it has no pathognomonic features 
tlislologicalbj, it consists of cords or nests of epithelial cells em- 
bcudod m a scant j or almost absent connective tissue stroma The 
centers of the masves are composed of stellate cells tliat frequentlj 
uve a tenilenc> to undergo degeneration, liquefaction and cvstic 
ormation (Fig 224) The penpherj is covered with a single laver 
f Im lindncal cells Thej arc arranged at right angles to 

c suffice ind evternallj rest upon a ba‘=cment membrane The 
i opusm is scant j or moderate in amount and lightlj stajiied. 
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and the nuclei are round or oval and uniform. A few of the tumors 
bear some resemblance to ordinary squamous cell carcinomas and 
others are similar to both the solid and cystic basal cell carcinomas. 
The diagnosis is made from the location of the lesion, a chronic 
course, a typical roentgenographic appearance and finally from the 
histologic structure. Treatment is complete surgical excision. 
Recurrences are frequent, but a malignant transformation with 
metastasis is extremely rare. Because of its persistence, however, 
the prognosis is not favorable. 

Carcinoma. — Cancer of the mouth and pharynx is a common and 
serious disease. Its causes, as in other portions of the body, are 
not definitely known, although there are certain factors and lesions 
peculiar to this region that have a bearing upon their development. 
Most of the predisposing agents are in the form of chronic irritants 
and include the following: avitaminosis B, tobacco (as a result of 
both a thermal and a chemical action), ragged teeth, ill-fitting 
dentures, improper oral hygiene, treponema pallidum, and actinic 
rays. Obviously, all .of these do not operate in all areas, for actinic 
rays have no effect .beyond the lips, the teeth do not influence 
nasopharyngeal carcinoma, tobacco has little effect on the floor of 
the mouth and so forth. The lesions that predispose to or that 
precede carcinoma are characterized by their chronicity, and include 
such conditions as chronic non-spec fic ulcers, leukoplakia, keratosis, 
atrophy, dr 3 mess, fissures and scars. Eighty to 98 per cent of all 
cases of carcinoma of the mouth and pharynx are found in males; 
the average age is fifty-five to sixty-two years except for naso- 
pharyngeal growths where it is forty-five years, and, in the United 
States, the white race is affected more often than the colored. 
Symptoms will, of course, d ffer somewhat with the site of the lesion. 
In cancer of the lip, a frequent story is the presence of a cold sore, 
fever blister, crack, wart or ulcer that breaks down, heals and reap- 
pears. In lesions of the oral cavity proper, there may be noticed a 
tumor or an ulcer which, however, produces no pain or discomfort 
until secondarily infected. If the growth is on the gingivae, it may 
by extension into the bone cause a loosening of the teeth, if in the 
floor of the mouth the pain often radiates to the ear, if extensive 
and in the tongue, tonsil or palate it will infiltrate the muscles of 
deglutition and produce dysphagia and trismus, and if in the naso- 
pharynx, it may cause unilateral deafness, nasal obstruction, head- 
ache and (because of extension into the cranium) it may eventuate 
in a destruction of the sixth, third, fourth, fifth, seventh and second 
cranial nerves. In over one-half of the cases of carcinoma of the 
nasopharynx and base of the tongue, and in vaiying proportion.s 
of growths in other areas, the first indication of trouble is a mass in 
the neck or beneath the jaw. So important is this sign that in an 
adult an enlarged, firm, non-tender, cervical lymph node should, 
therefore, be regarded as mestatatic carcinoma until proved otlier- 

^'^Mthough the neoplasms can occur an 3 W’here in the mouth or 
nharvnx they have sites of predilection. In cancer of the lips, the 
lower is involved in about 90 per cent of cases, the upper in 8 per cent 
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and the commissures m 2 per cent (Fig 225) In the gingiiae, the 
lesion occurs most often opposite the third molar and then the 
bicuspid and canine teeth In the floor of the iiioulh, the 
commoni} affected area is the antenoi portion to one side of the 
midline and near the openings of the subma\illarj ducts ,j, 
tongue, tuo-tlurds of the lesions occur along the edge and nuddlo 
third, \ihereas the bulk of the rest arise in the base (Fig 220) In 
the palate, three-fourths of the cancels ue located m the soft portion 
and most of these aie found along the free bolder In the tonsil, 
the point of origin is difBcult to determine because the groi\tlis on 
admission usuallj co\er the entire surface In the p/iarynx, the 
appioximate order of fiequenci is the superior portion of the pos- 
terior n all, around the orifice of the eustachian tubes, In popharj n\, 



Fici 225 l-ia 226 

Fio 225 — ^Ukeraling carcinoma ot the upper Ijp 
Fig 226 — Carcinoma of the longue 


upper surface of the soft palate and the posterior portion of the nasal 
septum 


Grosshj, the tumors \arj somewhat accord ng to their age, loca- 
tion, histologic composition and amount of secondarj infection 
The initial lesion in the lip ma> appear as a bleb, a nodule or an 
ulcer The latter is superficial, small, irregular, flat, and is co\ ered 
with a crust which upon remo\al lca\es a raw bleeding surface 
Later the area becomes raised, firm, coarselj granular, ulcerates 
deeper, has a grej necrotic floor and ele\ated somewhat undermined 
edges, and infiltrates the adjacent tissues so that to palpation the 
lesion is always larger than it is to inspection Less frequentlj, 
labial growtlis aic ele^ated, papillary and fungating with a pedun- 
culated base and onl> a superficially ulcerated surface If the 
glow ths are not too large, thcie may be noted leukoplakia of the 
surrounding mucosa Lesions in the oral ca\ity proper and those 
m the pharymx ire likewise of these two types They differ only in 
that their surfaces lack tlie scaUness that the early labial crow tlis 
possess, due to the e\er abundant moisture In addition the areas 




294 


MOUTH, PHARYNX AND SALIVARY GLANDS 


containing collections of submucosal lymphoid tissue, such as the 
base of the tongue and the nasopharynx, may be the site of a 
specific type of epithelial tumor — the lymphoepithelioma which 
grossly is quite distinctive. It has a tendency to grow submucosally, 
to penetrate the underlying tissue, to remain small locally and to 
metastasize early. Such a tumor is easily missed even upon careful 
inspection for it may be only a few millimeters in diameter, is not 
raised appreciably above the surface and may show only a super- 
ficial roughening of the mucosa. 

Histologically, the tumors arise either in the basal cells of the 
mucosa or in the submucosal glands. If mixed tumors are excluded 



Fig 227 Fig 228 

Fig. 227 — Basal cell carcinoma of the tongue, x 50. 

Fig. 228. — Epicleimoid caicinoma of the tongue without peail formation. \ 100. 


the latter are so rare that for all practical purposes they may be 
disregarded. Those that arise in the basal cells of the mucosa 
usually produce a squamous cell carcinoma but on rare occasions 
they may be responsible for a basal cell growth. Although the latter 
is more frequent on the lips it may occur within the oral cavity 
proper (Fig. 227). As in other locations the covering mucosa is at 
first intact but streaming from the basal cells into the underlying 
tissue there are nests, strands and clusters of neoplastic cells. 
These have a moderate to scanty amount of light pink to basophilic 
cytoplasm and round or oval evenly stained nuclei. Frequently 
the central cells degenerate, liquefy and are replaced Avith cysts that 
are filled with stringy, pink or basophilic material. The supporting 
ti.s.sue is edematous, quite vascular and infiltrated with olasnia cells. 
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mpliocj tes and neutrophils Tins tumor is indistinguishable from 
some of the mixed tumors of the submucosal glands and ;\hen an 
origin in the covering mucosa cannot be demonstrated its histo- 
genesis IS uncertain Far moie fiequent is the squamous cell car- 
cinoma bs in the skin and elsewhere this t>pe of growth ma> 
appear (1) as an oidinarj ueH differentiated cancer with abundant 
keratimzation and numerous pearls, (2) as an epidermoid carcinoma 
without pearl formation or (3) as an anaplastic tumor The first 
of these needs little additional comment If sections are secured at 
the coiject level, cords and sheets of poljhedral prickle cells arising 
from the mucosa aic seen to infiltrate the underljmg tissues As 
alwajs thej possess an abundant amount of eosinophilic cjtoplasm 
and round, oval or irregular hjpcrchromatic nuclei that aie fre- 
quently m a state of mitosis Ihc central cells tend to be grouped 
in closely packed concentric lamina about a completely kcntmized 
group of epithelial cclh to form the well-known pearls 
The second type, namely, epidermoid carcinoma without Keratin 
izahon or pearl fornntion is less common It consists of sliarph 
defined nests, sheets or strands of moderately' isizcd round or oval 
cells with indistinct boundaries (Fig 228) The cy topi ism is 
relatively scant and lightly basophilic, and the nuclei are round or 
oval and evenly ataincd or hy perdu omatic Mitoses arc numerous 
The third type, namely, anaplastic carcinoma is also less fiequent 
than the wcU-difTorentuted variety This group is quite variform 
bt one extieme theic is more or less a dilTuse slieet of closely con 
nected or disunited polvhedral colls that can still be iccognized as 
prickle cells (Fig 229) They aic, liowever, extremely irregular 
m configuration 1 heir borders aic sharp, tiieir cy toplasin li abun- 
dant or scanty and eosinophilic or lightly basophilic, and their 
nuclei are round, ov il or bizarre, hyperchromatic and often m a state 
of mitosis At the other cxticmc the anaplastic cancers aie repre- 
sented by completely disunited loimd or spindle cells that resemble 
a sarcoma (Fig 230) The cytoplasm is scanty, eosinophilic and 
penp/ierd(y mc/istmct, aiuf (fic iicucfei arc round or spindfc shaped 
and evenly but deeply liasoplnhc In all squamous cell carcinomas, 
the supporting stroma v anes is sc intv or ibundant, dense or edema- 
tous, and contains v iiymg numbeis of plasmi cells, lymphocytes, 
neutiophils and othei leukocytes 

Vs ilie uly stated tlic epithelium overlying collections of ly inphoid 
tissue may give n^e to a tumor called lymphoepiUiclwma or iicliminle 
tumor 1 he literature on this group of cartmoinas is quite confused 
In aieis tJiat give use to these growths, the mucosa is more of a 
tiansitional cell type tlian of i squimous \ uicty The question 
then arises, should ill these neoplasms Iks labelled transitional cell 
carcinoma or should this caption he reserved for lesions composed 
only of groups of transitional cells and should tliose in whicli there 
IS an intermingling of lyinphocyles be called lympho-cpithelioma’ 
ihc query is, however, purely acidemic In either case there are 
sliaqilv circum'-cnbcd or ill-dcrmed nests and sheets of pale staining 
epitheliil cells tliat umlcsslj infiltrate the ''ubmucosa and deeper 
fissim ig 231) ihey ongmatc m the covering mucosa, but un- 
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containing collections of submucosal lymphoid tissue, such as the 
base of the tongue and the nasopharynx, may be the site of a 
specific type of epithelial tumor — the lymphoepithelioma which 
grossly is quite distinctive. It has a tendency to grow submucosally, 
to penetrate the underlying tissue, to remain small locally and to 
metastasize early. Such a tumor is easily missed even upon careful 
inspection for it may be only a few millimeters in diameter, is not 
raised appreciably above the surface and may show only a super- 
ficial roughening of the mucosa. 

Histologically, the tumors arise either in the basal cells of the 
mucosa or in the submucosal glands. If mixed tumors are excluded 



Fig 227 Fig 228 

Fig. 227. — Basal cell carcinoma of the tongue, x 50. 

Fig. 228 — Epidermoid caicmoma of the tongue without peail foimation. \ 100. 


the latter are so rare that for all practical purposes they may be 
disregarded. Those that arise in the basal cells of the mucosa 
usually produce a squamous cell carcinoma but on rare occasions 
they may be responsible for a basal cell growth. Although the latter 
is more frequent on the lips it may occur within the oral cavity 
proper (Fig. 227). As in other locations the covering mucosa is at 
first intact but streaming from the basal cells into the underlying 
tissue there are nests, strands and clusters of neoplastic cells. 
These have a moderate to scant}” amount of light pink to basophilic 
cytoplasm and round or oval evenly stained nuclei. Frequently 
the central cells degenerate, liquefy and are replaced with cysts that 
are filled with stringy, pink or basophilic material. The supporting 
ti'^sue is edematous, quite vascular and infiltrated with pla.‘,ma cells, 
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K mpliocj tes ind neutrophils This tumor is indistinguishable from 
bome of tJie mixed (umors of tlie submucosal gland* and ^\hen an 
origin in the covering mucosa, cannot be demonstrated its histo- 
senesis is uncertain Far more ficquent i* tiie sgua?7ious cell car- 
cinoma V* in the skin and elsewhere this t\pe of growth ma> 
appear (1) as an ordinarj uett differentiated cancer with abundant 
keratinization and numerous pearls, (2) as an epidermoid carcinoma 
without pearl formation or (3) as an anaplastic tumor The first 
of these needs little additional comment If sections are secuied at 
the corfect level, cords and sheets of poljliedral prickle cells arising 
from the muco&a arc seen to infiltrate the underljmg tissues As 
alwajs thev possess an abundant amount of eosinophilic cytoplasm 
and round, oval or incgular hjperchromatic nuclei that are fre- 
quentl) in a state of mitosis The central cells tend to be grouped 
m closcl} packed concentric lamina about a coinpleteb keratinized 
group of epithelial cells to form the well-known pearls 
The second t^po, namel>, epidermoid carcinoma without Kcralin 
leation or pearl formation is less common It consists of sharph 
defined nests, sheets oi strands of moderately sized round oi oval 
cells with indistinct lioundancs (I'lg 228) The cjtoplasm is 
relativcij scant and lightlj basophilic, and the nuclei arc round or 
oval and evenh stained or h) pci chromatic Mitoses aie numerous 
The thiul t\pe, namolj, anaplastic carcinoma is aUo less ficquent 
than the well-difTercntiated \anctj This group is quite variform 

one cxtieme thoic is more or less a diffii'C slieet of closelj con 
nected oi disunited poljhedral cells that can still be lecogmzcd as 
prickle cells (Fig 229) Tho> aic, however, cxtiemeli irregular 
in configuration Tlicir borders aic sharp, tlieir cj toplasm is abun- 
dant or scanty and eosinophilic or lightlv basophilic, and their 
nuclei are round, ov al or bizarre, hj perchromatic and often in a state 
of mitosis At the other extieme the anaplastic cancers iie repre- 
sented l)y completelj ilisumled round or spmdle cells that resemble 
a sarcomn (Fig 230) The cv toplasm is scaiitj, eosinophilic and 
periplicrallv indistinct, and the ncucici are round or spmdle shaped 
and evenlj but deeplj basophilic In all squamous cell carcinomas, 
the supporting stroma v aries, is scanty or abundant, dense or edema- 
tous, and contains v iijing numbers of plasm i cells, Ijmphocjtes, 
neutiophils and othei leukocytes 

Vs already stated the epithelium overlying collections of lymphoid 
tissue may gue rise to a tumor called lymphocpilhclioma or Schminf e 
tumor 1 he literature on tins group of carcinomas is quite confused 
In aieas that give use to these growths, the mucosa is more of a 
transition il tell tyqic than of a squamous variety The question 
then aiises, should all these neoplasms be labelled transitional cell 
carcinomi or should this caption be reserved for lesions compo'^ed 
only ol groups of transitional cells and should those in which tliere 
IS an intermingling of lymphocytes be called lympho-epithelioma? 
o purely academic In either case there are 

haqili cncumscnbcd or iH-defined nests and sheets of pale stainme 
tfslup infiltrate the submucosa and deeper 

u ue ttig _il) II, cy originate in the covenng mucosa, but un- 
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like in other cancers the latter is frequently left intact. The cells 
are uniform and of moderate sizes. They have a moderate, abun- 
dant or scanty amount of hght staining cytoplasm and round, oval 
or somewhat irregular vesicular nuclei. The number of mitoses 
varies. As a rule, there is an intimate interminghng mth lympho- 
cytes, but sometimes the latter are in complete abeyance. 

The spread of carcinoma of the mouth and pharynx is by local ex- 
tension, by lymphatic vessels and rarely by the blood stream. By 
contiguity the cancer invades and destroys all adjacent tissues. In 



Fig 229. Fig. 230 

Fig. 229 — Anaplastic caicinoma of the tongue of a piickle cell vaiiety. .\ 100. 
Fig. 230. — Anaplastic round cell carcinoma of the tongue, x 100. 


the lip, it ulcerates and eventuall}'- destroys most of the labium. In 
the tongue and floor of the mouth, it infiltrates the lingual muscles 
and makes the tongue immobile. From the tonsils and soft palate, 
it extends into the masseter muscles and produces trismus. In the 
nasopharynx, it occludes the eustachain tube and by way of the 
foramen lacerum, it extends .nto the cranium where it destroys most 
of the first seven cranial nerves. The Bmiph nodes that are affected 
by secondary growths vaiy according to the location of the primary 
neoplasm. Thus from the upper lip, metastasis occurs to the pre- 
auricular and parotid nodes; from the lower lip to the suimia.xillary 
and less commonly the submental nodes; from the gums and floor 
of the mouth to the submaxillary and deep cervical nodes, and from 
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the tongue, tonsil, palate and nasopharj n\ to the upper deep cer\ i- 
cal nodes Metastasis bj the blood stream is, as aheady stated, 
rare and ^^hen it does occur it is usuallj a terminal e\ent It is 
present most frequently in cancer of tlie tongue and phar>iL\ 

X definitue diagnosis of carcinoma, as elsewhere, must rest ^\^th a 
biops> Tumors of the palate must be diffeientiated from torus 
palatmus, and those of the <lor&um of the tongue from median 
rhomboid glossitis In these and other locations, a differential 
diagnosis a£o includes leukoplakia, tuberculosis, gumma, papilloma 
and actmomjcosis Treatment of oral and pharjngeal carcinoma 
IS not standardized Lesions of the lips and the smaller ones of the 
gums can be cured bj surgical e\ciston or irradiation, but those in 
other locations should be treated b> irradiation alone Ljmph 
node metastases are treated hj surgical dis<?ection, irradiation or bN 



a combination of these two Complications that may arise con‘'e- 
quent to roentgen or radium therapj are irradiation sickness, pain, 
raaionecrosis, hemorrhage, dental disturbances, osteomj elitis, edema 
aspiration of septic material, pneumonia and 
abscess The prognosis vanes according to the age and 
nf iha according to the localization, size and site 

favorPfl sroup is the sixth decade and the 

better in female As would be expected, the out’ook is 

than m '‘'^h.ere the lesion is confined to the original site 

Souths tte n^estastases, and it is also better m smaller 
fiNe vear enrp ? ones With regards the organs im ohed the 
of thl hn ® ^ ^ approximatelj 100 per cent m cancer 

tongue pafate^ nml caremoma of the gums, floor of the mouth, 
growtl^ of the ?o.^S per cent m epithel al 
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Mechanical Disturbances. — These may be briefly considered under 
(1) trauma to the teeth (2) fractures of the jaws and (3) traumatic 
gingivostomatitis . 

Trauma to the teeth may result from a direct blow or from a blow 
transmitted through the jaw. If it is mild it produces concussion 
which results in temporary soreness. Rupture of dental vessels 
is accompanied by hemorrhage that later imparts a grey or black 
color to the tooth. It may be associated with necrosis of the pulp 
If trauma is more severe it produces luxation or displacement of a 
portion or an entire tooth. This is often associated with fracture 
of the alveolar bone and may eventuate in hemorrhage, necrosis and 
suppuration of the pulp. If trauma is still greater, it results in 
fracture of the tooth. If the break is external to the pulp a covering 
layer of secondary dentine may form and the tooth heals, but if the 
fracture is through the pulp it may cause necrosis of the pulp and 
infection. 

Fractures of the jaws are also the result of direct or indirect 
trauma. They may be simple — without injury to the surrounding 
tissues, compound — when the adjacent tissue is lacerated, single — 
one fracture line, multiple — more than one fracture line, comminuted 
— when the bone is broken into many pieces, depressed — when the 
bone is driven into a cavity, and impacted — when the broken ends 
are pegged into each other. Fracture of the jaw may be accom- 
panied by syncope, shock, and obstruction to the airway by broken 
dentures, teeth, bones, blood clots or a falling back of the tongue. 
There is usually deformity due to displacement of fragments and 
edema, discoloration of tissue due to hemorrhage, and infection 
due to entrance of bacteria. The extent and type of fracture and 
the results of treatment are always determinable in roentgenograms. 

Traumatic gingivostomatitis is an inflammation and ulceration of 
the gums and buccal mucosa consequent to mechanical injuries. 
Trauma to the lips and cheeks is usually caused by perforations 
from teeth and is incurred in falls, fights, accidents or by biting. 
Injury and irritation to the gums is produced by diversified agents, 
as for examp e, improper brushing, faulty eating habits particularly 
when teeth are missing, chewing on hard objects, sharp edges of 
fillings, carious teeth, ill-fitting dentures, and numerous foreign 
bodies such as calcareous deposits, pieces of tooth picks, tooth brush 
bristles, chicken and fish bones, and various dental and orthodontic 
appliances. In addition to some of the aforementioned agents, in- 
juries to buccal and pharyngeal mucosa may also result from hot 
foods and beverages, steam, tobacco, snuff, alcohol, suicidal drugs, 
chromic acid, phenol, creosote, silver nitrate and other chemicals. 


Salivary Glands 


EMBRYOLOGY 


The salivary glands arise from the buccal epitlielium as buds 
which soon arborize into solid ducts. The terminal portions of tlic.^e 
become bulbous and ultimately rlifierentiatc into secretory acmi, 
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uhlie the proximal portions are hollovsed out and persist as the mam 
ducts Ihe surrounding mesenchyme forms the capsule and sends 
septa into the gland proper dixiding it into lobules Each parotid 
gland appears at the tenth ueek of cmhrjonic life near the angle of 
the jai\ lateral to the groove that divides the cheek fiom the gum 
Each subma\illarj gland arises a few dajs latei as a ridge in the 
groove between the lower jaw to one side of the midline Each 
sublingual gland consists of a majoi gland along with about ten 
smaller glands, and all originate from separate epithelial buds that 
appear m the groove between the tongue and lower jaw The 
labial, buccal and palatine glands aiisc about the tlurd month of 
embrj onic life 

ANATOMY 

Tliroughout the submucosa of tlie oral cavitj there are numerous 
small salivarv glands tint aie named accoiding to thtir location 
In addition, there aic tliiee pans of larger glands that are called the 
parotid, submaxiUaij and sublingual Each parotid gland weighs 
approMinatelj 25 gm ind is roughh pjramidal in shape It is 
enveloped bj a stout capsule tliat is continuous with the deep 
cervical fascia The upper suiface of the gland is concave and 
encircles the external acoustic meatus and the posteiior mandibular 
joint The inner surface covers the masseter muscle, mandibular 
joint and the facial nerve above, while infenorl> it overlies the 
mastoid process, sternocleidomastoid muscle, st>loid process, and 
the external carotid arterj Its duct, also called Sten!,cn’s duct, 
emerges fiom the union of numcious small ducts within the gland 
It is 5 cm long It ciosses the surf ice of the masseter muscli., and 
at its anterior border it makes a right angle turn and pierces the 
oral mucosa of the vestibule opposite the upper second mohr tooth 
The arterial suppl> comes from the external caiotid, the lymphatics 
dram into the superficial and deep cervical Ijmph nodes, and the 
nenes arise in the facial auriculotemporal and greater auiicular 
nerves and the sympathetic plexus that covers the external carotid 
^terj Each sab?7jaiiWary gland measures about 2 5 cm in gieatest 
diameter It is located in the floor of the mouth and consists of a 
larger superficial portion and a smaller deeper portion that aie partly 
■separated from each other by the postenor border of the my lohy oid 
muscle The submaxiUary duct (also called Wharton’s duct) is 
5 cm long It courses between the mylohyoid and hyoglossus and 
beyond this between the sublingual gland and the gemoglossus 
to open on the top of a small papilla that is situated just lateral to 
frenulum The arterial supply comes from the external maxillary 
and lingual arteiics, and the nenes arise m the submaxillary glan- 
ghon, the lingual branch of the mandibular nerve and the svmpa- 
tnetics Each suhhrujual consists of a group of glands that he 
wneath the muco&a of the floor of the mouth lateral to the frenulum 
Each gioup weighs ibout 4 gm llie excretory ducts number from 
o to 12 md emptv diicctly onto the mucosa, join the submaxiHarv 
uuct, or unite to form the larger sublingual duct that empties mto 
mucosi with or near the submaxillary duct The blood supply 
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Mechanical Disturbances. — These may be briefly considered under 
(1) trauma to the teeth (2) fractures of the jaws and (3) traumatic 
gingivostomatitis . 

Trauma to the teeth may result from a direct blow or from a blow 
transmitted through the jaw. If it is mild it produces concussion 
which results in temporary soreness. Rupture of dental vessels 
is accompanied by hemorrhage that later imparts a grey or black 
color to the tooth. It may be associated with necrosis of the pulp 
If trauma is more severe it produces luxation or displacement of a 
portion or an entire tooth. This is often associated with fracture 
of the alveolar bone and may eventuate in hemorrhage, necrosis and 
suppuration of the pulp. If trauma is still greater, it results in 
fracture of the tooth. If the break is external to the pulp a covering 
layer of secondary dentine may form and the tooth heals, but if the 
fracture is through the pulp it may cause necrosis of the pulp and 
infection. 

Fractures of the jaws are also the result of direct or indirect 
trauma. They may be simple — without injury to the surrounding 
tissues, compound — when the adjacent tissue is lacerated, single — 
one fracture line, multiple — more than one fracture line, comminuted 
— when the bone is broken into many pieces, depressed — when the 
bone is driven into a cavity, and impacted — when the broken ends 
are pegged into each other. Fracture of the jaw may be accom- 
panied by syncope, shock, and obstruction to the airway by broken 
dentures, teeth, bones, blood clots or a falling back of the tongue. 
There is usually deformity due to displacement of fragments and 
edema, discoloration of tissue due to hemorrhage, and infection 
due to entrance of bacteria. The extent and type of fracture and 
the results of treatment are always determinable in roentgenograms. 

Traumatic gingivostomatitis is an inflammation and ulceration of 
the gums and buccal mucosa consequent to mechanical injuries. 
Trauma to the lips and cheeks is usually caused by perforations 
from teeth and is incurred in falls, fights, accidents or by biting. 
Injury and irritation to the gums is -produced by diversified agents, 
as for examp e, improper brushing, faulty eating habits particularly 
when teeth are missing, chewing on hard objects, sharp edges of 
fillings, carious teeth, ill-fitting dentures, and numerous foreign 
bodies such as calcareous deposits, pieces of tooth picks, tooth brush 
bristles, chicken and fish bones, and various dental and orthodontic 
appliances. In addition to some of the aforementioned agents, in- 
juries to buccal and pharyngeal mucosa may also result from hot 
foods and beverages, steam, tobacco, snuff, alcohol, suicidal drugs, 
chromic acid, phenol, creosote, silver nitrate and other chemicals. 

Salivary Glands 
EMBRYOLOGY 

The salivary glands arhe from the buccal epithelium as buds 
which soon arborize into solid ducts. Tlie terminal portions of the.se 
become bulbous and ultimately differentiate into secretory acini. 
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glands Epidemic parotitis is not a surgical problem and ^\llI, 
therefore, be omitted from discussion Acute parotitis, although 
not extrcmel}' common, does fall in the domain of the surgeon It 
has aho been called secondary septic, gangienous, suppuratne 
phlegmonous, necrotic, postoperatuc and sympathetic parotitis and 
parotiditis The most frequent causa/ue agents are staphylococci 
and streptococci, and the route of invasion is said to be by the 
lymphatics, blood stream, extension from neighboring tissues and 
ascension up the parotid (Stensen’s) duct The latter is by far the 
most frequent It occurs m patients with poor oral hygiene who 
are dehydrated and, consequently, ha\e a diminished flow of saliva 
Such local conditions are found accompanying severe infections, 
debilitating diseases, metabolic diseases and major surgical opera- 
tions 

The incidence of acute parotitis has been recorded as vary mg fiom 
0 04 to 0 74 per cent of all patients undergoing major surgical opera- 
tions The disease occurs, at all ages from the first to the ninth 
decade, but reaches a peak mcidcncc in the fifth decade, it affects 
females more frequently than malts, and it involves each side 
equally often and both sides m about one-quarter of the cases 
Chmcalbj, there aic sudden swelling and pain anterior and inferior 
to the car and angle of the jaw, fever to 104®F and leukocytosis to 
40,000 The inflammation progrcs&cs rapidly, sometimes resulting 
m gangrene of the entire gland withm twenty-four hours Since it 
IS confined within a stout capsule tlie swelling becomes extremely 
tense and is not fluctuant Histologically, neutrophils are first 
found within the lumen of the ducts and the acmi, and then m the 
supporting connective tissue Soon there arc edema, thrombosis 
of the capillaries, desquamation of epithelial cells, liquefaction of the 
tissue and miliary abscesses These, as already stated, are followed 
by gangrene Treatment consists of correction of the primary dis- 
order if po&sible, of attention to oral hygiene, antibiotic (pcnicillm) 
therapv, and earh adequate surgical drainage Complications con- 
sist of extension of the pus to the ear, mastoid, pharynx and mouth 
The pro(7«osi5 should always be guarded for the mortality rate is as 
high as GO per cent 

Chronic inflammatory lesions of tlic salivary glands are not com- 
mon Actinomycosis has rarely been described, and syphilis may 
occur in the secondary and tertiary stages Tuberculosis is most 
frequent in the parotid gland It may arise as (1) a blood stream 
metastasis from another focus m the body (2) lymphatic permeation 
from infected tonsils, external auditory canal and buccal mucosa 
and (3) a canalicular extension from the mouth It exists as a 
rapidly or slowly appearing circumscribed fluctuant subcutaneous 
mass that later becomes ten'-e, slimy, edematous and adherent to 
the skill It is usually mistaken for a imxed tumor The diagnosis 
IS made by biopsy Treatment is surgical excision The nroanosis 
IS good 

Mikulicz’s Disease — In 18S8 ^Iikulicz reported on a peculiar 
sy mmctncal disease of both lacnmal and all the sahv ary glands that 
was charactenzed by a painless tumefaction without a trace of 
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comes from the sublingual and submental arteries, and the 7ierves 
are derived from the iingtial, chorda tympani and the sympathetics. 

Histologically, two tj^es of cells are found in the saUvary glani, 
namely, mucous and serous. Mucous cells are irregularly cuboidal, 
rest upon a basement membrane, disclose terminal bars along their 
free surfaces, have compressed basilar nuclei, and contain clear 
cytoplasm that takes a positive red stain with mucicarmin. Serous 
cells are roughly cuboidal and have indistinct borders, round basilar 
nuclei, and numerous secretion granules between the nucleus and 
the free border of the cell (Fig. 232). The parotid gland is pm-elj^ 
serous; the submaxillary is mostly serous but in some portions is 
serous and mucous; the sublingual glands are mixed (serous and 
mucous), while the glands at the root of the tongue and in the palate 



Fig. 232. — ^Normal parotid gland. 


are purely mucous. The excretory ducts are lined by a single layer 
of cuboidal cells. In all glands and ducts, there are present scattered 
spindle or stellate cells between the basement membrane and the 
epithelium proper. These are called basal, basket or m 3 '’oepitheliaI 
cells and their function by vray of contraction, is to aid in the move- 
ment of the secretion. 


PATHOLOGY 

Congenital Anomalies. — Developmental malformations of the 
salivary glands are uncommon. One or more of the major glands 
may fail to develop] both ducts and acini ma}^ be cystically dilated — 
a condition known as sialectasis, and there may be present a cofi- 
genital cysL The latter is doubtlessly a one-sided development of 
papillar}' cj’stadenoma lymphomatosum and will be considered in 
connection with this tumor. 

Inflammation. — Epidemic parotitis (mumps) and acute parotitis 
constitute the two chief acute injlam ' 
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Tumors — Although Ijporaa, fibrolipoma, l^mphoepithehoma, 
Hodgkin’s disea&e, lyraphoaarcoma, melanoblastoma, rhabomjosar- 
coma and other tumors of the siluary glands ha\e been described, 
for all practical purposes thcie are onlj tno gioups of neoplasms 
that need be considered, nanielj, mivcd tumor mth its \anant a 
carcinoma, and papillarj cjstadcnoma Ijmphomatosum 

Mixed tnmoT —It has been stated tliat mixed tumors of the sali- 
\ar> glands constitute about 5 per cent of all neoplasms of the oral 
and nasal cai itj and about 2 per cent of all cancels m man Their 
genesis has been and still is a fertile field for speculation 1 hey lia\ e 
been considered (1) as of mesenchjmal origin with epithelial ele- 
ments representing meielj the \estiges of the original glands, (2) to 



tic. 2 Si ni. 2^5 


1 IG 234 — Mixed lumor of the lurotid— vohd t>pc 
tu 235 — Mixed lumiii i>f the paiotid shoviini, foci of nccioMs and himonhdi,c 

lie of bidermal oiigui— caitilaginous and cpitheh U encIaNements of 
the bianchial uchts, (1) toansefioin notochordal misplacements and 
(4) to ongmatc in embrvomr itsts of the paiotid unlage or from 
adult glandulir tissue The stroma is said to ari''e from a mucoid 
degeneration or <ccretion of epithelial cells or as a lesult of an organ- 
izing ictiou of the tumor cells on the surrounding mcscncliMnc 
The 1 liter tlieorj is the most appealing and fits in i\ith the current 
concept of the origin of similar tumors in other locations, as for 
example m the skin These neoplasms occur at all ages from the 
second to the ninth decade with an approximate a\erage of fort>- 
fourNcu-s, aio moie ficquent in miles thin m females, occur m the 
parotid gl md m from SO to 04 per cent of all cases, affect each side 
with eqinl fiefjucncj, and are rirel} bililcral IJie onl 3 symptom 
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inflammation. As the lesions progressed, they interfered with 
speaking and eating but, ultimately, they regressed spontaneously. 
The disorder has since been called Mikulicz’ s disease. It occurs at 
all ages, but is most common in the fourth decade; it affects men 
twice as frequently as it does women; it is of several weeks to several 
years duration, and before completely subsiding it is often charac- 
terized by periods of remission. Grossly, the lesion occupies the 
entire gland without distorting its configuration; its consistency if 
anything is somewhat decreased; its cut surface is homogeneous, 
pale reddish yellow and less transparent than that of a normal gland, 
and the vessels are increased only in the septa. Histologically, there 
is a diffuse, solid infiltration with lymphocytic cells with an atrophy 
or complete disappearance of the acini and often a squamous cell 
metaplasia of the ductal epithelium (Fig. 233). As the process ages 



Fig. 233. — Mikulicz’s disease of the parotid There are a diffuse infiltration with 
lymphoid cells and a squamous metaplasia of the ductal epithelium, x 100. 


there is a gradual but diffuse increase of fibrous tissue. The dis- 
order thus appears to be a clu-onic inflammation, but its cause still 
remains an enigma. While Mikulicz’s patient disclosed an enlarge- 
ment of both lacrimal and all the salivary glands, I have seen several 
patients who revealed a perceptible enlargement of the parotid 
glands alone. Histologically, the.se lesions were identical with those 
described by Mikulicz. It appears, therefore, that the disease can 
he localized to one gland or group of glands, and that it need not 
involve the entire ring. Other sym7nelrical enlargements of the 
lacrimal and salivary glands caiused lo\" leukemia, tuberculosis, 
syphilis, lymphosarcoma and Hodgkin’.s disease do not conform to 
the case originally described by Mikulicz and are, theieforc, referred 
to as Mikulicz’s syndrome. Treatment of Mikulicz’s di.sca.se has 
been surgical exci.sion, irradiation therapy, iodides and penicillin. 
The prognosis is good. 
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Sometimes these masses of cells repeal mtercellular bridges and so 
resemble squamous cells ^^hlIe at other times thej are similar to 
basal cells Acini maj be of i\<o tjpes (1) pseudoacim formed as a 
lesult of focal degcucratioa and complete liquefaction of groups of 
cells of the basal cell tj pe In such cases the lumens ma> still con- 
tam varjing numbers of intact cells enmeshed m string} , basophilic, 
mucoid material These tumors ha\c often been referred to as 
cjlmdromas or low grade adenocarcinoma and, as would therefore 
be expected, the} are prone to metastasize , (Fig 238) ' The} con- 
stitute the chief group of cancers of the salivar} glands, (2) true 
acini that duplicate to some extent the acini of the normal salivar} 
glands The} contain a genuine lumen, often filled with mucin, 
winch IS surrounded b} one or more la}ers of epithelial cells that 
rest upon a basement membrane The slroyna is extremel} capri- 



Iir 23S — IJtiiocaruuoma of thi. submaxillar> ^land that mctaatasutcl to tin, in- 
ijUinal l>inplt nodes x 100 


Clous It ma} be acanty enough so as to be almost imperceptible, 
or it ma} be so abundant that the tumor becomes ostensibl} a 
mesench}nnl neoplasm It consists of m}’xomatous, h}alme, 
chondroid, osteoid, osseous oi calcified tissue "When a benign 
mixed tumor becomes malignant it is alwajs the epithelial elements 
tliat ue iinohed Vsidc from the p&eudoacinous t}pe of growth 
the id} mentioned, a cancerous sahiarj gland tumor ma} take 
on squimoua or amplastic cluracteiistics which cxlubit the usual 
changes of mihgiuuc} Genenll}, however, such deviations are 
mcoii'^picuous and one must then reh upon invasion of the capsule 
md perineural Ivmphatic channels b} tumor cells to estabhsli a 
diignosife of carcinoma 

Oulinanlj, a im-.ed tumor of the saluarj glands offers no dwg- 
,w.Ur Droblcms althougl, it has hwn confused iMth an angioma, 
Ilurtlilt cell tumor, neurofibroinj, brancliogenic carcinoma, metas- 
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of note is a swelling usually located in front of or below the ear the 
duration of which may vary from one month to forty years with 
an average of seven years. Pain is common and tenderness is rare. 

Grossly, the size varies from 0.5 to 10 cm. in diameter. The 
lesion usually appears unicehtric in origin but when smaller it may 
be seen to rise in several separate foci. Externally it is globular or 
nodular, and as a rule well encapsulated. It is hard, firm or cystic. 
Cut surfaces are usually homogeneously white or grey but they may 
be brown or even somewhat variegated, and sometimes they show 
foci of necrosis and hemorrhage (Figs. 234 and 235). Cartilaginous 
material may or may not be recognizable macroscopically. Histo- 
logically, mixed tumors are quite pleomorphic. Fundamentally, 
they are composed of two elements — epithelium and stroma (Figs. 
236 and 237). The epithelium exists in the form of masses, strands, 
islands or acini of closely packed cells that are sharply demarcated 



Fifi 236 Fig. 237 

Fig. 230. — Mixed tumor of the paiotid disclosiiig nest-s and glandb of epithelial eclF 

in a chondroid .stroma, x 100. 

Fig. 237. — Mixed tumor of the parotid showing a dispemioii of epithelial cells m a 

hyaline stroma x 100. 


from or peripherally intimately blended with, the .supporting 
me==enchyme. The .solid collections of cells aie polyhedral or 
spindle shaped, have a moderate or i,canty amount of eosinophilic 
or sliirhtlv basophilic cytoplasm, and disclo.se round or oval hyper- 
chromatic nuclei. Nucleoli are seldom i,een and mito.se:, are alxsent. 
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cells (Fig 239) Charactcnsticallj, these consist of a double row 
of tall columnar epithelial cells beneath winch there is a single row 
of basal cells tint are alined on a basement membrane Sometimes 
the inner surface is ciliated and at other times the cellb aie heaped 
up to form squamous-Iike striictuies The cjsts are lined with 
similar epithelium The histogenesis of this tumor has been the 
subject of considerable speculation The most geneialb accepted 
theory is that it arncs from the fir^t branchial cleft Other lij poth- 
ese^ are the second branchial pouch, an ectopic tonsil, a l>mph 
node with ectopic buccal epithelium and a \estigial tube of oral 
mucosa wliicli m animals forms the orbital salivarj gland but in 
man ordinanlj disappears The ksion is usuall> remoied under a 
mistaken diagnosis of mixed tumor It <Ioes not recur 

Mechanical Disturbances — ^The onI> important lesions of the 
saluarj gland that are attributable to mechanical disturbances are 
fistula, ranula and calculus 

A fistula is an abnormal communication lietwccn the ghnd or its 
duct and the skin or mucosa The chief sign is secretion of saliva 
onto the surface It occuis m eithei the parotid or the submaxillaij 
gland, but is important onl> m the former for m the submaxillarj 
gland it usuall} heals spontancoush Its causes aie penetrating 
wounds, surgical operations on or around the glands ind their ducts, 
and suppuration particularlv about a calculus Treatment of ductal 
fistulas IS lecoiistiuctioii of the ducts, and of glamlulai fistulas, 
some roentgen thenpj If thc-^j fail, evulsion of the auriculo- 
temporal nerve will drv up the secretions and seal the opening 

•V ranula is a cjstic dilatation of one of the submucous glands in 
the floor of the moutli or of a sublingual gland Its cause is an 
occlusion of the coiie&pondmg duct, and this is asenbed to a con- 
genital malformation, poor oral hjgicnc or surrounding stomatitis 
It ma> be painful but more fiequciitlj it is accompanied onl> bj 
disturbances in movements of the tongue It is as a rule single, 
situated to one side of the midhiie, dcfinitclj C 3 stic, of a bluish color 
and may measure as much is 5 cm m diimetcr Its wall is 
thin and covered on the inside with flattened ductal epithelium and 
on the outside with a few strands of fibrous ti''sue It is filled with 
a colorless mucous fluid Treatment is complete surgical extirpa- 
tion 

Calculi in a salivary gland aro known as sialohthia'iis The 
greatest incidence bv far is m the submaxiUary gland The reasons 
for this are (1) secietion from this gland is moie \iscid than it is 
m the otlier glands and the ducts, thcicfore, do not cleanse themselv cs 
as readilj, (2) the opening of the duct is at a lower level than the 
ghnd proper, (3) the duct is long and (4) the orifice being situated 
ni the floor of the mouth is subject to occlusion b> food particles 
and tartar from the teeth The nucleus of a calculus is anv foreign 
material such as bacteria, sloughed epithelium, tartar, food and 
inspissated secretion This is smrounded bv calcium carbonate 
and pbosph itc salts to form the stone The calculus maj be within 
the duct, wlicn it is usuillv smaller and cvlindrical wntli tapering 
ends, or it mij be within the gland proper, when it is larger, globular 
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tic carcinoma from the kidney and, of course, other enlargements of 
the salivary glands. Treatment consists of complete surgical exci- 
sion followed by irradiation therapy, if the lesion is cancerous. 
Without treatment, the tumor extends locally, ulcerates, suppurates 
but rarely metastasizes, and death is due to hemorrhage from an 
eroded vessel or to the accompanying cachexia. Complications 
following excision may consist of paralysis of the facial nerve and 
fistula. The prognosis must always be guarded for recurrences 
occur in at least 25 per cent of cases in as many as forty-seven years 
after excision. 

Papillary cystadenoma lymphomatosum is a benign tumor of the 
parotid gland that clinically cannot be distinguished from a mixed 
tumor. Some of the synonyms are Warthin’s tumor, onkocytoma, 
orbital inclusion adenoma, adenolymphoma, epitheliolymphoid cyst 



Fig 239 — Papillaiy cystaclonoma lymphomatosum showing stalks of lymphoid tissue 
coveied by chaiacteiistic epithelium, .x 50. 


and brancliiogenic adenoma. It affects men ten times as frequentl}^ 
as it does women, occurs at all ages, and is of a few months to many 
years duration. It exists as a unilateral, usually painless, firm, 
sometimes fluctuating swelling that is confined to the parotid gland 
and that rarely measures more than o cm. in diameter. It is 
ovoid or round, externally lobulated, and almost always encapsu- 
lated. Cut surfaces are often covered with mucinous or brown fluid 
which, when washed away, leave gj-ey brown or yello\vish, trabec- 
ulated, underlying tissue. This ma 3 ' contain scattered or numerous 
small cyhts that ineasuie as much as 2 cm. in diameter and, rarely, 
the entire ma.ss may con.'^i.^t of a .single cyst that mea.sures 6 cm. 
acro-s. The walls of the cysts are smooth and (heir lumens aie 
filled with brown fluid or inspi.'^.'.ated brown matcikil which may 
contain glistening crystals. II isluloylcally, the tumors are compo.sed 
of a stroma of lymphocytes or well-fleveloped lymph follicles in 
•hidi there are embcddefl papillae, tubules or alveoli of eoilhelial 
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pd more irregular (Fig. 240). If it is located in the gland proper, 
it may be symptomless unless it is associated with inflammation 
at which time the gland is swollen and tender. If it is lodged in 
the duct, it usually produces partial or complete obstruction to the 
flow of saliva resulting in swelling of the gland at meal time, or 
permanently. Sometimes acute infection supervenes in which 
case there is rapid swelling, pain, tenderness, fever, and trismus. 
Stone in the duct is almost always associated with a raised, red, 
prominent ostium of the affected duct. Histologically, the' gland 
proper in sialolithiasis discloses edema, neutrophilic infiltration (and 
abscess formation in acute suppurative cases and varying degrees 



Fig 240. Fig 241. 

Fig. 240 — Calculus in a submaxillaiy gland. 

Fig. 241 — Same ca.se as shown in figure 240. The suppoiting tissue is fibrous and 
densely infiltrated with plasma cells and lymphocytes. .\ 200. 


of fibrosis with interstitial plasma cell and lymphocytic infiltration in 
chronic ca.ses (Fig. 241 ). Treatment consists of removal of tlic stone, 
and extirpation of the entire gland only if accompanied by recurrent 
attacks of inflammation. The prognosis is good. 
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Chapter IX 
E&OPH VGUS 
EMBRYOLOGY 

The upper portion of the foicgut forms the esophagus Its 
lining Is demed fioin the entoderm and from this arise the sub- 
mucosal glands The muscle coats de\elop from the surrounding 
mesoderm From the upper and \entral surface, an outpocketmg 
known as the larjngo-tiacheal groo\e is ''Cpaiated from below 
up to gue rise to the trachea and lir>nv Noimally, the opening 
between the esophagus and these ‘lecondarj organs completely 
disappcais Initially, the esophagus is not only short but its 
lumen is small Aftei the fourth week of embry omc life, it elongates 
rapidly to keep pace witli its ncigliboring organs and after the sixth 
week Its lumen enlarges by prohfciation and almost simultaneous 
\acuolization of the epithelial cells 

ANATOMY 

The esophagus is more or less a straight tube 23 to 25 cm long 
that joins the pharynx and the stomach It starts opposite the 
cricoid cartilage and the sixth cervical \crtebra, pierces the 
diaphragm opposite the tenth dorsal \ertebra and cnteis the 
stomach opposite the ele\enth dorsa \ertebra In the neeJ, it 
lies anterior to the \ertebral column, posterior to the trachea and 
between the common carotid aiteiics In the mediastinum, it 
courses behind and to the right of the aortic arch, then to the right 
and finally anterior to the descending aorta The left bionchus, 
pericardium and diaphragm he anterior to its lower portion, the 
right intercostal arteries pass behind it, and the azygos \cin and 
thoracic duct are m contact with its right latera border The 
arterial supply comes from the thyrocerMcal trunk, descending 
aorta, left gastric branch of the celiac artery and from the inferior 
phrenic branch of the abdominal aorta A lymphatic plexus m^ests 
the tube and drains into the posterior mediastinal nodes The 
neries aie derived from the vagus and sympatlictic trunks and form 
one plexus with ganglion cells between the muscle coats and another 
m the submuco'>a 

Histologically, the csopliagus is composed from within out of a 
layer of stratihed squamous epithelium, a lamina propria composed 
of connectuo tissue and a few elastic fibrils, a narrow band of 
longitudinal smooth muscle fibers called the muscularis mucosa, a 

r dense fibrous ti-'&ue known is the subnlUco^a, an uiuer layer 
of elliptical and an outer layer of longitudinal mu''Cle fibers, and 
an outer coat of loose connective tissue called the tunica adventitia 
242) A const int group of mucous glands connected witli the 
by ducts is found m the submucosi, and an inconstant 
^ ( 311 ) 
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in (1) inflammation, ulceration and scarification, (2) hemorrhage 
from ulceration, (3) tlie formation of cjsts and (4) the de\elopment 
of an adenocarcinoma An abnormally short esophagus occurs A\hen 
theie IS a failure of lengthenmg, and thus a failure of keeping pace 
uith groi\th of the adjacent organ-^ It pre\ents the descent of 
the stomach into the abdomen resulting in what is known as 
“thoracic stomach ” The latter is considered in more detail under 
peptic ulcer of the esophagus (p 314) and m the ensuing chapter 
Atresia and tracheo-esophageal fistula are the mo-st important 
congenital lesions of the esophagus Formerlj, these were merelj 
of academic interest, but perfections in thoracic surgerj ha\ e reduced 
the mortality to appro\imatelj one-lialf 
This abnormality is said to be as frequent as 
cleft hp and palate It results from a failure 
of the one time normal communication be- 
tween the esophagus and trachea to occlude, 
from a failure of the esophagus to expand 
trans\erseli when its lining .cells aic pro- 
liferating, and fiom a failure of xacuoliza* 
tion of the newlj formed epithelium 
With elongation of the esopliagus the-^e 
central cells disappear and the entire struc- 
tuio IS repiesented by a fibrous cord or 
band The newborn infant discloses c>an- 
osis, excess frotlij fluid at the mouth, 
mabihtj to swallow, choking and dxspnca 
after feeding, and \omiting Examination 
maj re%eal an inabiht> to pass a catheter 
into the stomach, distention of tlic epi- 
gastrium due to an escape of air from 
the trachea into the stomach, and rapid 
emaciation and dehydration 
The most common arrangement occur- 
ciug vx (rowx SQ to per cewt of all oases 
consists of a blind upper pouch of the 
caophagus and a direct coinmumcation 
of the lower segment of tlic gullet with 
the posterior portion of the trachea within 
15 cm of the bifurcation (Fig 243) The 
adjacent segments of the esophagus are either connected by a fibrous 
cord or are completely disunited and separated by as much as 2 cm 
Other combiintions that occur less frequently are atresia of the 
esophagus at tlie same lexel without a fistula, a fistula wathout 
atiesia, and a blind lower segment with a fistula between tlie 
upper segment and the trachea 

V final clinical diagnosis is established radiologically , either in 
ordmar> roentgenograms or m films after a catheter or iodized 
oil has been placed within the upjicr segment Treatment consists 
of tying off the fistula and anastomosing the ends of the esophagus 
If the latter is impossible due to too wide a sepiration between 
{he segments, an anterior thoracic esopliagus is constructed Post- 



Jir 213 — \tre»iaofthc 
esopliagus witb Iraclieo- 
c''ophagela fistula The 
upptr segment of the gullet 
ends as a blind divcrticu 
luni tho lower communi 
cates with the trachea 
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group of glands similar to the cardiac glands of the stomach is 
present in the tunica propria of the upper part near the level of the 
cricoid and in the lower part jast proximal to the cardiac orifice. 
The muscle coats in the upper portion are composed of striated 
muscle, in the middle portion of striated and smooth mmscle, and 
in the lower portion of smooth muscle alone. 


Fig. 242 — Normal esophagus showing from above down mucosa, tunica propna, 
muscularis mucosa, submucosa with glands and a portion of the muscle coat, x 50. 



PATHOLOGY 

Congenital Anomalies. — Developmental malformations of the 
esophagus may be listed as: atresia with and without tracheo- 
exopha^al fistula, stenosis, absence, doubling, muscular hyper- 
trophy and spasm resulting in dilatation, diverticula, partial or 
complete membranes or valves, abnormal shortness, and aberrant 
mucosa. Aberrant mucosa is said to occur in from 0.67 to 70 per 
cent of all cases, is found at all levels, and consists of gastric mucosa 
and ciliated epithelium. Gastric mucosa results from rests following 
descent of the stomach and ciliated epithelium is a persistence of 
the embryonal lining. Clinically, this aberrant tissue may result 
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a hemorrhage The ulceration is -ihiajs accompanied bj fibrosis 
winch upon contriction maj pioduce •steno&i'j se\eie enougli to 
occlude the e&oplugeal lumen Htslologicalhj, theie are \arjing 
proportions of superficial necrosis, intermediate granulation tissue 
and surrounding fibroblastic proliferation The diagnosis is made 
from a history of topical pain and the demonstration of the ulcer 
either roentgenograpliicallj or esopliagoscopically Treatmcni is at 
fii'st medical and similar to that for peptic ulcei of the stomach 
If this fails it IS surgical and, depending upon the cncumstances, it 
consists of dilatation of the constriction, correction of the dia- 



tiG 244 — bckrudirma Ulu'^trating atiopli> of tlic tpidirmis and infiltration of the 
diriuia Kith h\aliiiized fibrous ti''''ue x 50 


phiaginatic henna oi esophagocnleiOstoin> Tlie prognosis is good 
for manj of the ulccis lespond to medic d therapv alone 

Lye poisoning is still a frequent cause of mfl imnution, fibro->is 
and stricture of tlie esophagus It is ingested jccjdentalJ3 h} 
cluldien usuallj under two \eai& of age, or purpo-'clj b\ adults m 
suicidal attempts Immediate symptoms consist of pain and 
ditFicultj in s\\ dlowing These ibate or entuelj dis ippear in fiom 
''e\cn to ten dijs, onU to ictuin with mcieising se\eiit\ Tlie 
sites of the lesions aie at the naiiow points of the esophagus, nanieh 
the cncopharj ngeus, the le\el of the left bronchus and at the cardiac 
i>pltiiicter Immcdi itch after sw illow ing the chemical, the m\ oh cd 
mucoNa dies uul is white m appciniicc Histologic t\ammation 
It this tune ie\tils no pathologic chingcs wluisooitj On the 
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operative complicalions consist of leakage at the suture line resulting 
in mediastinitis^ reformation of the fistula, pneumothorax, pneu- 
monia, atelectasis, and constriction at the site of the anastomosis. 
The 'prognosis must always be guarded for sometimes the operation 
is successful but the patient dies from associated anomalies that 
are incongruous with life or, more frequently, from aspiration 
pneumonia. 

Inflammation. — Non-specific inflammation. — Non-specific inflam- 
mation of the esophagus may be considered under the following 
headings : acute ulcerative esophagitis, peptic ulceration, lye 
poisoning and lesions associated with scleroderma. 

Acute ulcerative esophagitis concerns the surgeon only insofar as 
it is a complication of prolonged and difficult operations on patients 
in poor physical condition. The genesis of the lesions is as follows. 
A slowing of the circulation in the lower part of the esophagus 
results in a loss of normal resistance whereupon a reflux of gastric 
juice causes digestion of the devitalized tissue and this opens the 
way for invasion of bacteria. Trauma from intubation may play 
a rcle in some cases. The condition affects both sexes with equal 
frequency and is found at all ages. The only constant symptom, 
is vomiting of blood tinged, dark brown, or frankly bloody fluid, 
but there may also be dysphagia and burning in the esophagus. 
The lesions are usually discovered at necropsy. The cardiac 
sphincter is relaxed; the lower one-half or one-third of the esophagus 
is dilated; the lumen contains gastric contents; the rugae are 
usually erased, and the mucosa discloses simple congestion and 
petechiae or frank ulcerations. The latter are small or large, 
longitudinal or irregular, superficial or penetrate the entire thickness 
of the wall, and are usually associated with considerable edema of 
the surrounding tissue. Histologically, there are a replacement of 
the mucosa with cellular debris with or without excavation of the 
underlying tissue, an engorgement of the adjacent capillaries, edema 
of the adjoining connective tis.sue, and varying degrees of neutro- 
philic, eosinophilic, plasma cell and erythrocytic infiltration. A 
correct diagnosis is rarely established before necropsy examination 
and treatment is therefore directed towards the original disease. 

Peptic ulceration of the esophagus is also dependent upon the 
presence of gastric juice either as a result of secretion from ectopic 
gastric mucosa or in the presence of a thoracic stomach such as is 
consequent to a short esophagus. The lesion affects males and 
females with equal frequency, and it usually occurs after the age of 
thirty years. Symptoms consist of pain in the lower portion of the 
mediastinum or epigastrium that is aggravated by food and that 
may radiate down the arms, of intermittent vomiting of dark brown 
or bright red blood, and of varying degrees of dysphagia. The 
ulcer is located in the lower third of the esophagus. It may be 
round or oval and a few millimetres in diameter or it may be 
irregular, large and encircle the entire lumen. The smaller defects 
are frequently confined to the superficial layers, but the larger 
lesions may penetrate the entire wall to produce a mediastinitis, 
a bronchial, pleural or pericardial fistula, or with erosion of a ve.s.sel 
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The location of the lesion depends upon tiie mode of infection If 
the lesion is pnmarj or part of a general dissemination anj portion 
may be affected, if it is in extension from the pharjnx the upper 
portion IS invohed, if the infection is grafted upon a previous 
mucosal lesion the site will depend upon the location of the pre- 
disposing disease, and if it is an extension from tuberculous 
Ij mphademtis or osteomyelitis the level will also depend upon the 
level of the primary focus Gross/ff, pnniary mucosal lesions are 
ulceis that aie often altered b> the preceding disease or by secondary 
infection Lesions that extend from the pen-esophagcal tissue, if 
seen earh at postmortem or by the esophagologist, will di'sclose a 
raised reddened mucosa with a soft, prominent, bleb-like, yellow 
center that soon ulcerates and discharges caseous oi yellowish pus 
This leaves an excavated ulcer with irregular undermined edges 
With healing thcie is deposition of fibrous tissue which may 
eventually icsult in stenosis of the lumen Histologic examination 
disclo^ies tubercles or tuberculous granulation tissue The diagnosis 
is made bv biopav and by isolating the tulicicle bacillus Treatment 
consists of dilatation for organic or spastic stenosis and of general 
antituberculosis rncasutes when necessary Tlie progfwsts is good 
if the lesion is localized to the esophagus but is poor if it is part of a 
general infection 

Syphilitic lesions of the esophagus are of the tertiary type and 
aie almost always confined to the gummatous variety They arc 
found in adults, and when they encroach upon tlie lumen they pro- 
duce dysphagia They are located in all poitions of the esophagus 
but are probably moic frequent in the lower tvvo-thirds The 
disca<»e may be primary in the gullet or it may be secondary to a 
lesion in an adjacent organ such as the liver and diaphragm 
Grossly and histologically, a gununa in the esophagus is the same as 
one m other organs (sec Chapter 1) \ diagnosis is made from a 

history of dysphagia, a positive serologic test for syphilis, the 
presence of esophageal obstruction demonstrable radiologically and 
e&opliagoscopically , and biopsy Treatment consists of antisy pJjiJitic 
therapy and dilatation of the esophagus when stenosis develops 

Tumors — Neoplasms of the esophagus except for caicinoma are 
raio Classified histogcnetically there have been described from 
the epithelium a papilloma, adenoma, cyst and carcinoma, from 
connective tissue a fibroma, polyp and myxofibroma, from blood 
vessels a hemangioma and hemangioendothelioma, from fat tissue 
a lipoma, from mesodermal elements as a result of metaplasia an 
osteochondroma, from muscle a my oma including both a leiomy oma 
and rhabdomyoma, from abenanttissue an adenoma of the thyroid, 
and from distant organs metastatic tumors Of the benign tumors 
a myoma alone occurs frequently enough to merit further discussion 
and the only malignant tumor worthy of note is carcinoma 

Myomas — ^lyomas of the csopliagus affect males twice as fre- 
quently as they do females ind, although they occur at all ages 
tlicir peak incidence is ui the seventh decide Many of them are 
asymptomatic and aie discovered only as incidental findings at 
necropsy Others produce symptoms of v few months or many 
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contrary the epithelial cells are in a perfect state of preservation for 
the sodium hydroxide has fixed them in situ. Witfin a few hours, 
however, the epithelium sloughs, ulcers form and there develop 
intense edema and leukocytic infiltration of the submucosa and 
muscle wall. After the fourth day, the acute inflammation wanes 
and is supervened by fibrosis which constricts enough to produce 
obstructive symptoms by the thirtieth day. In addition to this 
mechanical stenosis, an element of spasm, consequent to secondary 
inflammation from ingested food, always aggravates the occlusion 
of the lumen. The diagnosis of lye poisoning is usually easy because 
of associated burns of the face and mouth. Immediate treatment 
consists of an antidote of weak acid to be followed by dilatation of 
the esophagus by an expert esophagologist after the fourth day. 
Dilatation is also the treatment if seen for the first time during the 
cicatricial stage. The death rate is about 10 per cent and is due to 
the poisoning itself or to perforation of the esophagus with medi- 
astinitis either as a result of ulceration itself or injudicious treatment. 

Scleroderma is associated uith an esophageal lesion in about 
10 per cent of all cases. Scleroderma is a generalized disease with 
initial manifestations in the sldn in the form of raised erythematous 
areas. This transient inflammatory change is soon replaced by a 
progressive deposition of hyalinized, acellular fibrous tissue both 
in the dermis and subcutaneous tissues (Fig. 244). A similar 
change occurs in other locations of the body among which is the 
submucosa of the esophagus. This infiltration of the gullet results 
in a retardation or lack of motility, in stenosis of the lower part, 
and in dilatation. Added to the mechanical obstruction there is 
usually a disturbance of the autonomic nervous system which results 
in cardiospasm. Symptoms consist of dysphagia, of a ‘flump” in 
the esophagus and occasionally of pain and burning on swallowing. 
Grossly, the esophagus is dilated; the rugae are absent, and the 
mucosa is thick and glossy, leukoplakic or ulcerated. Histologically, 
there are a massive submucosal and intermuscular deposition of 
fibrous tissue, an infiltration Avith lymphocytes, fragmentation of the 
elastic fibers, and atrophy of the muscle. Treatment consists of 
dilatation of the esophagus Avhen obstruction develops. The 
prognosis is poor for by the time lesions occur in the gullet the 
disease is usually far advanced. 

Specific Inflammations. — Specific inflammations of the esophagus 
are rare and consist of tuberculosis, syphilis, actinomycosis and 
blastomycosis. The former two are much more frequent than the 
latter of which only isolated cases have been reported. 

Tuberculous esophagitis is usually the result of extension from 
tuberculosis of adjacent lymph nodes, vertebrae or pharynx. Less 
frequently it arises from swallowed tubercle bacilli implanted upon 
a pre-existing lesion of the mucosa and rarely does it develop as a 
hematogenous infection. The onset is usually gradual but, 
occasionally, it is abrupt and is ushered in by dysphagia and odyno- 
pha^a. Roentgenograms of a barium filled esophagus Avill show 
a deformity or stenosis of the lumen and sometimes calcific deposits 
in an extra luminal mass. These represent calcified l3^mph nodes. 
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The location of the lesion depends upon the mode of infection If 
the lesion is pnmarj or part of a general dissemination any portion 
maj be affected, if it is an extension from the phaijnx the upper 
portion is in%ol\ed, if the infection is grafted upon a previous 
mucosal lesion tfie site i\i/t depend upon the iocation of the pre- 
disposing di'-ease, and if it is an extension from tuberculous 
lymphadenitis or osteomyelitis the level will also depend upon the 
level of the pnmaiy focus Grossly, primary mucosal lesions are 
ulceis that are often altered by the pieccdmg disease or by secondary 
infection Lesions that extend from tlie pen-esophageal tis»ue, if 
seen early at postmoitem or by the esophagologist, will disclose a 
raised reddened mucosa with a soft, prominent, blcb-hke, yellow 
center that soon ulcerates and discharges caseous or yellowish pus 
Tins leaves an excavated ulcer with irregular undermined edges 
With healing thcic is deposition of fibrous tissue which may 
eventually lesult m stenosis of the lumen Histologic examination 
discloacs tubercles or tuberculous granulation tissue The diagnosis 
i-s made by biopsy and by ivolatmg the (ul>ercle bacillus Trealinent 
consists of dilatation for organic or spastic stenosis and of general 
antituberculo^is mcasuies when necessary The prognosis is good 
if the lesion is localized to the esophagus but is poor if it is part of a 
general infection 

Syphilitic lesions of the esophagus aie of the tcitiary type and 
lie almost always confined to the gummatous vaiiety They aie 
found in adults, and when they encroach upon the lumen they pio- 
duce dysphagia They are located m all portions of the esophagus 
but are probably moie frequent in the lower two-thirds The 
diNca^e may be primarxj in the gullet or it may be secondary to a 
lesion in an adjacent organ sucli as the liver and diaphragm 
Grossly and histologically, a gumma m the esophagus is the same as 
one m other organs (see Chapter I) A diagnosis is made from a 
history of dyspliagia, a positive serologic test for syphilis, the 
presence of esophageal obstruction demonstrable radiologically and 
esophagoscopically , and biopsy Treatment consists of antisyphihtic 
therapy and dilatation of the esophagus when stenosis develops 

Tumors — Neoplasms of the esophagus except for carcinoma are 
rue Classified histogenetically there have been described from 
the epithelium a papilloma, adenoma, cyst and carcinoma, from 
connective tissue a fibroma, polyp and mv'xofibroma , from blood 
vessels a hemangioma and hemangioendothelioma, from fat tissue 
a lipoma, from mesodermal elements as a result of metaplasia an 
osteochondroma, from muscle a myoma including both a leiomy oma 
uid rhabdomyoma, from aberrant tissue an adenoma of the thyroid, 
wd from distant organs metastafio tumors Of the benign tumors 
a myoma alone occurs frequently enough to merit fuither discussion 
and the only malign uit tumor worthy of note is carcinoma 

Myomas —Myomas of the esophagus affect males twice as fre- 
(lUently as thev do females and, although they occur at all ages, 
their peak incidence is m the seventh decade Many of them arc 
asymptomatic and aie discovered only as incidental findings at 
Others produce symptoms of a few months or many 
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years duration that may consist of dysphagia, regurgitation of food 
or even of the tumor itself if it is pedunculated, substernal or 
epigastric discomfort, and loss of weight. Grossly, the growth is 
usually single, occurs at all levels with a predilection for the lower 
one-third, varies in size from a few millimeters to many centimeters, 
and is usually pedunculated sessile or intramural, but it occasionally 
encircles the lumen. It is sharply demarcated, elongated, round, 
oval or bossed, has a false capsule of connective tissue, is firm, 
and its cut surfaces .are composed of greyish white avascular tis- 
sue (Fig. 245). Histologically, the tumor varies according to 



Fig 245 


Fig 246 


Fig. 245. — Longitudinal section of a leiomyoma of the lowei portion of the esophagus 
Fig. 246. — Same case illustiating in tei lacing bundles of smooth muscle, x 100 


the level. In the upper third it is usually a rhabdomyoma, in the 
middle third a rhabdomyoma, a leiomyoma or a mixture of the 
two, and in the lower third a leiomyoma. The latter is the most 
frequent. It is composed of bundles of smooth muscles coursing 
in all directions (Fig. 246). The cells are larger than normal and 
exhibit a moderate amount of spindle shaped cytoplasm with rod 
or spindle shaped nuclei. This structure is, however, usually 
modified, for the tumors frequently undergo hydropic, fatty, 
hyaline or calcific degeneration. The diagnosis is established (1) 
radiologically, particularly by stereoroentgenograms and fluoros- 
copy (2) esophagoscopically and (3) whenever possible by biopsy. 
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Trealmcnl of small asjmptomatic tumors is unnecessarj, of 
pedunculated grow ths, it is endoscopic remo\ al, and of sj mptomatic 
mural or extramural neoplasms, it is surgical extirpation The 
prognosis is good 

Carcinoma —Cancer of the esophagus constitutes about 6 per cent 
of all malignant tumors, produces more than 2000 deaths a jear 
m the United States, and m men is exceeded onl> bj carcinoma of 
the stomach, prostate, lung, and rectum Its causes, as in cancer 
of other organs, aie not known but the following are thought to 
pla> an etiological role (1) a heicditar> piedi&po&ition for it is 
said that the disease predominates in Russian and Polish Jews, 
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Fig 247 —I arly carcinoma of Ihc c&opliagusbliottint, only a wrinkling and j^ratiulantj 
of (he mucosa 

Fig 248 — Scirrhous carcinoma lower end of the esophagus 

(2) congenital anomalies such as short esophagus, (3) a ner\ous 
temper unent which lesults in spasm, (4) leukoplakia to about 
tlic same extent as it is a factor m the mouth and (5) repeated 
truuna at points of plnsiological narrowing as the pharjngo- 
csophigeal junction, at the lexel of the left bionchus and at the 
cardn Irritation is pioduccd bj improper!} ma*ticated food, 
hot foods, alcohol and tobacco C inccr of tlio esophagus prc\ails 
in males o\cr females in the propoition of thjce to one, and although 
It is found at all ages from the second to the ninth decade its peak 
incidence is around fiflj jears Sytnpionis aie not produced until 
thorn t. vomc encroachment upon the lumen Initiall}, there maj 
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be only a vague sensation after taking food or a feeling of its 
temporary lodgement in the gullet. Later there are dysphagia, 
pain (when the tumor extends to the aorta and vertebra), loss of 
weight, vomiting, hoarseness (from paralysis or recurrent laryngeal 
nerves), hematemesis and cough. The duration of symptoms 
before seeking medical aid varies from three weeks to two years. 

The lesions occur with about equal frequency in the middle and 
lower thirds, and these areas combined, account for over 80 per 
cent of all esophageal carcinomas. Grossly, the growth starts 
as a mere roughening or granularity of the mucosa that in the 
unfixed specimen may be difficult to distinguish from normal 



Fig. 249. Fig. 250. 

Fig 249. — Fungating caicinoina of the mid poition of the esophagus. 
Fig 250. — ^Ulceiating caicinoma of the lower portion of the esophagus. 


wrinkling (Fig. 247). Soon, however, the picture changes for the 
tumor infiltrates into the submucosa, whence it spreads by lym- 
phatic channels to other levels and by extension to the muscle 
coats. Simultaneously, the surface sloughs producing ulcers of 
varying configuration, size and depth. Henceforth the neoplasm 
takes on one of three forms with transitions from one to the other. 
(1) Scirrhous when it is accompanied by moderate or extensive 
fibrosis to produce an extremely firm grey granular mass. This 
has a tendency to encircle the lumen and then extend for con- 
siderable distances along the length of the esophagus ultimately 
nrnfhicins: a cylinchical tumor that usually measures as much as 
10 cm. in length and 3 to 4 cm- in rlinmfifp.r tFicr. 2481. The ends 
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of the neoplasm are shaiplj demaicatcd, the sides extend to and 
be} ond the muscle coats, its inner portion is superficial!} ulcerated, 
and the lumen is markedly or completclj obliterated (2) Papillary 
when the tumor fungates into the lumen to pioduce a cauhfiower- 
like growth (Fig 249) It remains confined to a naiiower segment 
of the wall, is gre}, considerabl} softer, more friable and con- 
sequent!} discloses a central excavation filled with necrotic material 
Its base is usuall} sessile but it may be pedunculated Because it 
grows into the lumen it distorts the sliape of the gullet, but the 
unaffected segment of the circumfeience is mercl} stietched over the 
growth rc&ultmg m a maintenance of a patent lumen for a con- 
siderable length of time (3) Ulceraling medullar} in which case 
the tumor, being accompanied by less fibrosis than the scirriious 
V anety, is similar to the papillary tyj>c, except that instead of grow mg 
into the lumen it extends into tlie wall of tlic esophagus (Fig 250) 
These growtlis reveal earl} and deep ulceration which keeps pace 
with the ad\ aucing edge of the cancer and consequent!} ma} produce 
perforation before the grow tli is scared} more tlian 2 cm m diameter 
fiiitologically, 95 per cent of esopliageal carcinomas aie of the strati- 
fied squamous \ ariet} Tlie transition from normal to cancer tissue 
is usual!} abrupt If seen earl} , the tumor la confined to the mucosa 
(intraepithelial carcinoma or carcinoma in situ) but if seen later, it 
infiltrates tlie tunica propria and deeper ]a3ei5 in tlie usual manner 
pig 251) The neoplasm grows m coids, sheets or nests m the 
better differentiated growths and moic diffusely m the more ana- 
plastic varieties In the former the cells are pol}gonal, sharp, have 
moderate or abundant c}toplasm and round, oval or megular h}- 
perchromatic nuclei Keratimzation and pearl formation ma} be 
conspicuous or entirel} absent The more anaplastic cancers are 
con&iderabl} less frequent and exist as irregular collections or single 
h} perchromatic polyhedral, spindle or otherwise bizarre cells with 
intensel} h}'perchromatic nuclei Sometimes thev bear some 
resemblance to sarcoma and Ime, therefoie, been called carcino- 
sarcomas ^Vs already stated the supporting fibrous tissue may be 
scant} or it ma} be abundant It is usually dense, acellular and is 
almost always infiltrated with plasma cells and lymphocytes 
Alosst of the remaining 5 per cent of esopliageal cancers are adeno- 
carcinomas that originate m the cardia of the stomach These 
p^tend for considerable distances cephally to involve even the 
middle third of the gullet They are compO'Cd of irregular acini 
lined with columnar or cuboidal cells that have basilar nuclei and 
degrees of vacuolization of the cytoplasm (Fig 252) A 
third tyqie of cancer tliat is extremely rare, is the basal cell carci- 
noma It IS almost always found m the lower third of the eso- 
phagus 


Carcinoma of the esophagus usually spreads first by direct ex- 
ension to the traclioa, mediastinum, bronchi, aorta, pleura, lung 
stomach, diaphragm, larynx, thyroid and pericardium Fifty per 
♦7^,1 f ^ invasion of some of these structures at the 

These extensions, if accompanied by penetrating 
P Jiion, may eventuate m perforations into the neighboring 



322 


ESOPHAGUS 


structures resulting in severe infections or fatal hemorrhage. Lym- 
phatic metastasis accounts for spread of the cancer to the esopha- 
geal, bronchial, tracheal, abdominal and supraclavicular nodes, 
whereas blood stream dissemination involves the following organs in 
decreasing order of frequency : lung, pleura, liver, kidney, stomach, 
bones, thyroid, peritoneum and almost every other organ and all 
tissues. It should be noted, however, that the lesion nevertheless 
remains localized for a considerable time as indicated by the fact that 
40 per cent of all cases coming in necropsy do not show metastasis. 



Fig. 251. 


Fig. 252. 


Fig. 251. — Carcinoma in situ. Same case illustrated in Fig. 247. Note that the cancer 
IS still confined by the basement membrane, x 100 
Fig. 252. — Adenocai cinoma of the esophagus The acini arc infilti ating the submucosa. 

X 50 


Cancer of the esophagus should be suspected in any patient pre- 
senting symptoms referrable to the gullet and, particularly, if the 
patient is a male. The diagnosis is confirmed roentgenologically, 
esophagoscopicall}^ and by biopsy. Treatment is extremely un- 
satisfactory. Irradiation has been given a thorough trial but has 
not in a single case produced a cure. It maj^, however, reduce the 
infection thereby temporarily relieving the obstruction and decreas- 
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P^nnhaeeal segment or by a plastic anterior tlioracic esophagus otfers 

the on’y hope. Because the organ is inaccessible, devoid of a sero.sa, 
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lias a poor collateral circulation and lack& redundency, this opera- 
tion IS formidable and at best is attended b> an immediate mortahty 
of 40 per cent Se\ entj per cent of the sur\ Ivors ha\ e a chance of 
liMng more than one jear AVithout treatment the a\erage dura- 
tion of life after sjmptoms de\elop is se\en months, treated bj 
ga&trostomj it is 10 4 months, and folloiMng irradiation therap} 
It IS 9 3 months 

Mechamcal Disturbances — Mechanical disturbances of the esoph- 
agus maj be divided into the following categories di%erticula, 
Plummer-Vmson &jndrome, occlusion of the cardia, \arices, foreign 
bodies, perforations and fistulas, and djsphagia 
Diverticula — Di\ erticula of the esophagus are customarily di\ ided 
into two types — traction and pulsion Traction dncriicula occur 
following pen-esophageal inflammation with contraction of the 
resultant adhesions Usuallj the inflammatory process is tuber- 
culous lymphadenitis and consequently, the lesion is most frequent 
m the antenor wall just inferior to the bifurcation of the trachea 
The duerticulum is conical m shape, has a wide mouth, and meas- 
ures a few millimeters or se\cral centimeters m depth (Fig 253) 
Its mucosa is ordinarily intact but occasionally, it is ulcerated and 
this may eventuate in complete perforation As a rule there are 
no symptoms The lesion may be found during a routine roent- 
genographic study of the esophagus or more frequently it is en- 
countered as an incidental finding at necropsy Pulsion, dnerticula 
on the other hand are of clinical significance Although they may 
occur at any point along the esopliagus, they are so frequent at the 
pharyngo-esophageal junction that the term has almost become 
by iiony mous w ith an outpocketing of the upper portion of the gullet 
llie lesion IS a herniation of the mucosa between weak spots m the 
musculature Its genesis is a neuromuscular incoordination — a 
failure of the cncopharyngeus to iclox following the contraction 
of the inferior constiictor Tins increases the intra-lurnnial pressure 
and results m a bulging of the mucosa between the inusclc fibers 
T-he most common site is between the cncopharyngeus and the 
inferior constrictor mu'^cles, but the herniations may also occur 
between the cncopharyngeus and the circular fibeis of the upper 
portion of the esophagus proper and rareh, between the fibers of 
the lower portion of the inferior constiictor muscle itself The 
condition is usually seen after tlie age of forty years, it affects men 
in over 80 per cent of cases, and the duration of symptoms \anes 
from a few montlis to o\er foity years Initially, tliere may be 
only an occasional lodging of food m the throat, iiut later there arc 
noisy deglutition, increasing dysphagia, unpredictable regurgitation 
of food which mvy result m aspiration pneumonia or pulmonary 
abscess, \omiting, ind loss of appetite and weight Raielv, a com- 
pressible tumor m ly lie felt in the neck 

The duerticulum is found nioie often oii the left side \t first it 
is present as a small dimple but this soon enlarges and elongates to 
form an elongated s ic w ith a narrow or broad neck that may measure 
Is much as 8 cm in length (Fig 254) Its course is downwards and 
It produces dysphagia by compressing the lumen of the esopliagus 
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from -without and, because of its drag upon the gullet, by reducing 
the mouth of the esophagus to a narrow slit. Histologically, it is 
composed from within out of squamous epithelium, a submucosa 
that may be infiltrated with lymphocytes and plasma cells, and a 
few patches of muscle tissue. Infrequently, the mucosa may be 
ulcerated and, rarely, it may become cancerous. 

The diagnosis is suspected from the clinical history as outlined and 
is confirmed roentgenographically after ingestion of barium and 
esophagoscopically. Treatment consists of surgical removal. Post- 
operative complications that may arise are mediastinitis, hemorrhage, 
recurrence of the diverticulum, pneumonia (for preoperative bron- 



Fig. 253. Fig. 254. 

Fig. 253 — Traction diverticulum of the esophagus 
Fig. 254 — Pulsion diveiticulum at esophago-pharyngeal junction. 


chitis is frequent), fistulas and wound infection. With proper 
surgical technique, however, these complications are minimal and 
the prognosis is good. 

Plummer-Vinson Syndrome. — This sjmdrome has also been de- 
scribed under the follo-sAdng captions: crico-pharyngeal spasna, 
functional dysphagia, spasmodic stenosis, globus hystericus, hysteri- 
cal dysphagia and esophageal neurosis. It is usually found in 
women between the ages of forty and fifty years, and consists of an 
inability to swallow solid food, anemia, glossitis, splenomegaly and 
achlorhydria. It appears as though the dysphagia is the initiating 
factor and the remaining findings are consequent to an inadequate 
intake of food. The causes of the dysphagia consist of hysteria, 
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painful ulcers and fissures at tlie entrance of the esophagus that 
result in iefle\ spasm, degeneration and inflammation of Auerbach’s 
plexus Inch prcients relaxation of the sphincter in the first act of 
siialloiiing, nebs and bands of fibrous tissue 'Ihe anemia is of the 
hjpochromic microcjtic tjpc in which erjthrocjtes number from 
2,500,000 to 4,000,000 per c mm and tiie hemoglobin ranges from 
25 to GO per cent The tongue is smooth, red, painful and the 
papilae are atrophic Splenomegal> and achlorhjdna aie not 
present in all cases In man> patients, csophagoscopy reieals no 
lesions, in others, it discloses bands of fibrous tissue that run m all 
directions, and in others still, there ma> be only a icsistaiice to the 
passage of the instrument wluch is readily overcome, but upon 
withdrawing the esophagoscope a careful exammitioii will disclose 
bleeding cracks or tears m the mucosa Despite the manj cases of 
the sjndiome recorded in the literature, thcic has been an extieme 
dearth of material available for pathologic examination In the 
icported cases there have been described a thinning of the epithelium 
of the esophagus without ulceration, a replacement of the lamina 
propria and submucosa with collagenous fibrous tissue, an infiltra- 
tion of the same lajers with Ijmphocytes, and dcgcneiation atrophj 
and moderate fibiosis of the muscle coats Treatment consists of 
dilatation of the constnction The prognosis is good 
Occlusion of the Cardia — Occlusion of the cardiac end of the 
esophagus has been termed cardiospasm, ectasia, idiopathic dilata- 
tion, achalasia, phrenospasm and fibrosis of the lower end It is 
about one-tlurd as common as carcinoma, occurs at all ages from 
b rth to the e ghth decade, andissomewliat more frequent m women 
The causes of the occlusion are doubt ess y diverse and may be 
grouped under the following five headings (1) A true achalasia — 
a neuromuscular incoordination wherebj the cardiac end fails to 
lelax This is due to the unopposed action of tlie sympathetic 
fibers following a destruction of Auerbach's plexus Achalasia is 
the most common cause of the stenosis This is not merely a theory 
ipr changes m the mjentenc plexus have been noted m man and the 
disease has been reproduced lu cats, do^, monkejs and rabbits bj 
sectioning the vagus nerves (2) Simple spasm of the cardiac end 
pi the esophagus Ciedence for this theory lies in the fact that 
frequently the patients arc of a nervous temperament, that tlie 
condition often dates to some shock as operation or accident, and 
that spinal anesthesia completely relaxes the tonicity of the gullet 
allowing free passage of food into the stomacli In other cases the 
spasm IS considered to be a reflex irritation from lesions m the 
peritoneum, ulcers of tlie stomacli and duodenum, and 
‘^bolohthiasis (3) Gluing together of the prominent esophagea' folds 
and fibrosis of the submucosa These changes aic said to be second- 
inflammation of the gall bladder, pneumonia, bacteremia 
and, locallj , to infection of the esophageal glands and thrombosis of 
lae veins with lesulting mucosal ulceration (4) A congenital 
increase m length of the csopliagus to form an S shaped organ — a 
olicho-esophagus These patients present no spasm of tlic cardiac 
ic obstruction being due to hydrostatic pressure upon the sagged 
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walls of the gullet. (5) A spasm of the crura of the diaphragm. 
Initially, symptoms consist of a momentary sticking of the food in 
the lower end of the esophagus or inability to swallow cold fluids. 
Gradually, there develop substernal or epigastric discomfort or pain, 
regurgitation of partly digested alkaline food, dyspnea and parox- 
ysms of nocturnal coughing from aspiration of esophageal contents. 

Grossly, the esophagus immediately above the diaphragm is con- 
stricted to produce a neck that measures from 1.5 to 4.5 cm. in 
length (Fig. 255). Above this point the lumen is dilated to a 
capacity of 2800 c.c. It is redundant and curved upon itself. The 



Fig. 255 — Achalasia esophagus. 


wall is leathery and thickened to as much as 1 cm. The mucosal 
folds are erased and the mucosa may be superficially ulcerated. 
Frequently, it is covered with irregular, patchy, grey material. 
Histologically, there are superficial keratosis, erosion or frank ulcer- 
ation. The submucosa and varying depths of the muscle coats a,re 
infiltrated with fibrous tissue, plasma cells and lymphocytes (Fig. 
256). In some cases, there is also partial or complete replacement 
of the ganglion cells of Auerbach’s plexus with fibrous tissue or 

inflammatory cells. m i- • i 

The diagnosis should be saspected after eliciting tlie tj'pical 
history and is easily confirmed roentgenologically when barium in 
the esophagus discloses the characteristic bottle-like deformity. ^ 

^ K 
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Esophagoscop} should alwajs be performed to rule out a carcinoma 
or other tumor Treatment consists of (1) rest, sedatues, anti- 
spasmodics and thiamine chlonde, (2) dilatation of the constriction 
which usuall> gues symptomatic lelief after one or two manipula- 
tions and (3) \arious surgical proccdutes in intiactable cases the 
most popular of which are csophago-gastrostomj and sympathec- 
tomy The prognosis is good, although cancer has been described 
as a complication 

Vances — The esophageal \ein’s of the lower portion of the gullet 
unite with tlie coioiiaty \eins and the \asa btcvn of the stomach 
to form one of the links between the portal and systemic cncula- 



Fig 2<,o Same ca«c illustrated in fig 255 show mg ulcer it ion of the mucosa and 
nbrosis and tnAammation of the subraucoNa x 25 


suiiounded only by the loo^e connecti%c tissue 
o tiie submuco&a winch offers little support and allows dilatation 
\ iene\cr the intraluminal pressure is increased Consequently, 
ariccs develop as a result of o6strtichore of the portal and splenic 
rir!d^ t^^erefoie, a common finding in Banti’s disease and 

ji Y Their clinical significance lies m the fact that 

° ^ « mucossa, rupture and frequently result in fatal 
mol Symptoms, thcrcfoie, consist of hematemcsis and 

mmSSi ■'i they are seen as raised, tortuous, blue sub- 

nf ti>o run in the longitudinal axis of the lower portion 

tciulcnpr°t?“®u'’ I*” 'JoJ'. t''=i liave a 

cy to collapse although sometimes they are thrombosed 
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In cases of fatal hemorrhage the bleeding point can be identified in 
about one-half of the cases. The diagnosis is made from a history 
of hematemesis or melena in conjunction with other -signs-and- 
symptoms of Banti's disease or cirrhosis of the liver, and is corrob- 
orated roentgenographically and esophagoscopicall}''. Treatment 
is unsatisfactory and consists of a bland diet, splenectomy in Bantils 
disease, ligation of coronaiy veins to interrupt the collateral circu- 
lation, omentopexy to establish a collateral circulation and injection 
of the varices with sclerosing solutions. The prognosis Is poor not 
only because of the frequently fatal hemorrhage but also because 
the primary disease is rapidly progressive. 

Foreign Bodies. — Foreign bodies in the esophagus are about as 
frequent as they are in the respiratory tract. In adults, the most 
common objects are bones and dentures. The former are available 
in carelessly prepared food and are frequently swallowed by people 
with dentures. Because the}’- are sharp and injure the wall, they 
produce pain upon swallowing and the patients, therefore, seek 
relief relatively early. In infants and children, the most common 
objects are open safety pins with the keeper and point directed 
upwards. These patients too are brought to the physic'an early. 
Coins, discs and buttons are also frequently found in children and 
infants, but because they are round they produce little trauma and 
their sojourn may be as long as nine months. In such cases a 
marked peri-esophageal swelling produces tracheal compression 
resulting in dyspnea as the outstanding s}’mptom. Aside from 
these, any objects in the line of hardware, toys or jewelry which are 
large enough to be swallowed are also encountered in the esophagus. 
Complications result from the objects themselves or from attempts 
at removal. Chief among these are perforation and infection. 
The diagnosis is made from the history, roentgenographically par- 
ticularly in radio-opaque objects, and esophagoscopically. Treats 
ment consists of removal with the aid of the esophagoscope. In the 
hands of an expert, the prognosis Is good. 

Perforations and Fistulas. — ^Fistulas of the esophagus are coiv- 
genital and acquired, while perforations are always acquired. Since 
developmental lesions have already been considered, they are not 
included in the folloudng discussion. Acquired fistulas and per- 
forations can occur’ at all ages from a few days post-natally to the 
eight or ninth decades of life. Their causes in approximate order 
of frequency are: (1) Malignant tumor. This is almost always a 
carcinoma and, in the majority of cases, is primary in the mid portion 
of the esophagus. Less commonly, the lesion originates in the 
tracheo-bronchial tree, thyroid or is secondary in the mediastinal 
lymph nodes. (2) Infection. The most co mm on of these is tuber- 
culosis of lymph nodes which caseates and erodes into the esophagus, 
and, less frequently, tuberculosis primarily within the wall of the 
gullet itself or a tuberculous empyema. Other infections that may 
produce esophageal perforations and that are located either udthin 
the esophagus or in adjacent structures are syphilis, actinomycosis, 
blastomycosis and pyogenic esophagitis or empyema. (3) Trauma. 
This includes swallowed objects already enumerated, ingested 
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corro^ne substances, mstrumentation such as tlie f f 
or esophagoscope, crushing injuries aud cutting and 
(4) Esophageal dncrlicuh either of the traction or P“ j 

iihich there is inflammation and ulMiration of the nail (5) Acute 
ulceratne esophagitis which has ahcad\ been discussed under mflam 
mations Perforations of the gullet are, as a rule, 
localized infection, abscesses and fistulas The latter communicate 
most frequentlj Mith the trachea md bronchi and less tafluentlj 
mth the pleura skin, pericardium, iiid one of the major '““els 
Symptoms Mill, of course, depend upon the tjpe of lesion 

tion and the organs in\ oh ed Accoidiiiglj, there may „ ^ J’ 

degrees of pain and difficult} m swallowing, paroxysms g 

and dispiiea after eating, %omiling of purulent material food m 
the sputum, cachexia, licmorrhagc due to erosion of a 
sema or sjmptoms leferable to pneumothorax or pen 
Treatment is directed towards maintaining the nutrition and ade- 
quate drainage The csopliagus is put at rest by wa> o 
divelling lje\’ine tube or b> gastroatonn , the ostium may ° , 

b} applying crystals of sodium lijdroxide, the tract . j 

and chemotherapeutic and antibiotic drugs are administ 
Snee the majont} of cases are due to carcinoma, the prognosis is 
poor 

Dysphagia is, of course, a sj mptom and not a disease Its causes 
are protean and maj brieflj be enumerated as follows p) 
abnormalities in the form of stenosis, atresia, dnerticula, " 
branes, spasm and muscular Inpertrophj, (2) 
of the esophagus m the form of acute ulcerations, that associated 
wath scleroderma, and chronic granulomatous lesions such as tuber- 
culosis, syphilis and fungus diseases and (b) of the mediastinum in 
the form of cellulitis or abscess, (3) iuniors of the esophagus cither 
benign or malignant, and tumors of adjacent lymph nodes 
primary or secondary In this category may also be inclu e 
aneurysm of the aorta, (4) mcchamcal disturbances which mcluae 
foreign bodies, fibrosis, acquired ducrticula and neuromuscu ar 
disturbances, either in the form of ^ipasm from local irritation or 
degeneration of Auerbach’s plexus or m the form of paralysis rom 
a lesion m the medulla oblongata 
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piecedes the pjloric orifice The arlenal supply is derned from 
the left gastric of the celiac arterj, tlie right gastric and right gastro- 
epiploic of the hepatic arterj and the left gastroepiploic and short 
gastric of the splenic arterj The 7icrtes are the right ^agus dis- 
tributed to the poatero-inferior surface, the left \agus to the antero- 
superior surface and numerous branches from the celiac plexus of 
the sjmpathetics to both surfaces. 

Histologically, the luminal poition of the mucosa is co\ered \nth 
surface epithelium, the cardia contains caidiac glands, the body 
including the fundus harbors gastric glands and the pylorus is lined 
ivitli p 3 loric glands TJie surface epithelium is tall columnar and 
discloses supiamilcear mucin or mucinogen granules or, when these 



Fig 257 — Nonnal stomach at Uie pj lorus x 37 5 


are not preser\ ed, clear and transpaient cj toplasm A Golgi appa- 
ratus IS also located in tins area, while threadlike nutochondna are 
found in the liasilar portion Regeneration of cells takes place m 
the deepci portions of the pits Cardiac glands are compound, 
tuliular and open diiectlj into the pits The> are lined with regular 
columnar cpitliehuni that contitm mucin Gastric glands are simple 
branched tubules tliat penetrate the entire mucosa and that are 
arianged it light angles to tlic surf ice lliej contain the following 
four t\pts of cells (1) Cluef or zjmo^n which are arranged m a 
single row along the basement membrane and in the fasting state 
contain bnlliuit pepsinogen granules (2) Panetal cells which are 
d.sl«ir.ea singb between the chief cells Ihej are more numerous 
tonards tlie neck, arc round or tnangular, stain red with eo^in and 





Chapter X 
STOMACH 

EMBRYOLOGY 

The stomach is first recognizable in the 4 mm. embryo as a some- 
what flattened spindle-shaped enlargement of the foregut that rests 
within the thora-cic cavity. With the relatively rapid gi’owth of 
the head in the sixth and seventh weeks of embryonic life, however, 
it is gradually left behind to occupy its ultimate position in the 
upper portion of the abdomen. Simultaneously, the organ increases 
in length; its dorsal border grows faster than its ventral one resulting 
respectively in the greater and lesser curvatures ; the fundus bulges 
from its cephalic portion; the dorsal mesentery grows more rapidly 
than the ventral one ; it rotates so that the gi’eater curvature points 
to the left, the lesser curvature to the right, the right surface dorsally 
and the left surface ventrally, and the cephalic end is pushed to the 
left by the growth of the liver. The gastric mucosa comes from the 
original entoderm whereas the connective tissue, muscle and pe- 
ritoneum arise from the splanchnic mesoderm. 

ANATOMY 

Although the shape and position of the stomach varies according 
to the amount of its contents, its digestive stage and the condition 
of the intestine, when one is in the erect posture, it is roughly J- 
shaped, and it occupies the umbilical, epigastric and left hypochon- 
driac portions of the abdomen. Its opening into the esophagus is 
called the cardiac orifice and is situated to the left of the midline op- 
posite the eleventh dorsal vertebra, while its opening into the duo- 
denum is known as the pyloric orifice and is located 1.5 cm. to the 
right of the midhne opposite the first lumbar vertebra. The lesser 
curvature crosses the right crus of the diaphragm, forms a dip near its 
caudal portion that is called the incisura angularis, and gives attach- 
ment to the hepato-gastric ligament. The greater curvature is about 
five times the length of the lesser, and gives attachment to the gastro- 
splenic ligament and the greater omentum. There are two surfaces 
— an antero-superior which lies under the left costal margin, dia- 
phragm, left and quadrate lobes of the liver and anterior abdominal 
wall, and a postero-inferior which covers the diaphragm, part of 
the spleen, left adrenal, upper pole of the left kidney, pancreas, 
left colic flexure and upper portion of the transverse meso-colon. 
The stomach is divided into a large left portion known as the body 
and a small right portion known as the pylorus by a transverse line 
drawn from the incisura angularis. The cardia is the portion of 
the body at the entrance of the esophagus and the fundus is the 
bulge to the left of the cardia. The pyloric antrum, or simply 
antrum as it is usually called, is that portion of the pylorus that 
( 332 ) 



STOMACH 


335 


folds of redundant mucosa Histologically, there is both a hyper- 
trophy and hyperplasia of the circular layer of smooth muscle to 
gether with edema and leukocytic infiltration of the submucosa 
(Fig 258) The diagnosis is made from (1) i history of progressuo 
\omiting often in a fiist born male infant that starts two weeks after 
birth, (2) ^ isible gastric peristalsis and (3) a palpable py lone tumor 
It IS confirmed in doubtful cases by roentgenographic study of 
ingested barium The lesion must be differentiated from pyloro 
spasm, intracranial injury, organic obstructions in other portions 
of the intestinal tract, and improper feeding Treatment consists of 



tiG 2o8 — II>i>trtiopliic pjlunc ^tuiubis after operation Tht h>pertroplucd cir 
cular mU'-tit. lajtr has bten B»,M,rcd Tlieio arc edema and Icukocjtic infilliation of 
the submutosa \ 2j 


surgicalU incising the musculature down to the submucosa, thereby 
leleasmg the sphincteric action Complications which may arise 
lie pciforation of the mucosa, otitis media, wound infection and 
pneumonia The o\cr all prognosts is good The mortality should 
not exceed 2 per cent 


Diaphragmatic hernia 'i protrusion of the stomach or other 
ibdominal ^ i&ccra througli a normal or an abnormal opening in the 
diaphrigm In some cases, the cause is an obiious congemtal 
momih sucli as a sliort csophigus or i failure of the diaphracm to 
de\elop properU In others, there is merely an inherited weakness 
winch is iggra\^cd by agq, obesity, stietchmg of the esophageal 
hi itus fiom iiivumciency of the raiL-clc, decrease of tissue m esopha- 
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disclose intracellular canaliculi. (3) Mucous neck cells. These 
are located in the neck of the glands and are interspersed between 
the parietal cells. (4) Argentaffine cells. They are single, are 
located between the basement membrane and chief cells, and take 
a positive stain vdth silver salts. Pyloric glands have deeper pits 
and are of the simple, branched, coiled, tubular t3TDe (Fig. 257). 
The cells contain pale somewhat granular cjdoplasm vdth a flattened 
basilar nucleus and resemble both the mucous neck glands and 
Brunner’s glands of the duodenum. The remaining coats of the 
stomach consist of a tunica propria which contains 13'^mphoid tissue, 
a muscularis mucosa, a submucosa containing neutrophils, eosino- 
phils, lymphocytes and monocytes, and a muscle coat composed 
of an inner oblique, a middle circular and an outer longitudinal la^'er. 

PATHOLOGY 

Congenital Anomalies. — Development malformations of the 
stomach consist of: failure to descend into the abdomen resulting 
in a thoracic stomach or diapliragmatic hernia, maintenance of the 
antero-posterior fetal position, reversion of rotation as is seen in situs 
inversus, atresia or ste7iosis of the pjdoric or cardiac orifice, diverticula, 
absence of the cardia, failure of the musculature to cover the entire 
sm-face and the presence of aberrant tissue such as the pancreas. 
The onl}^ three of the foregoing that need be considered further are 
hj’-pertrophic p^doric stenosis, &aphi-agmatic hernia and diverticula. 

Hypertrophic pyloric stenosis has been described both in adults 
and in infants. In the former it ma}^ be congenital or it ma)’’ be 
acquired, but in either case it is rare, while in infants it is always 
developmental in origin and is common. The lesion is an enlarge- 
ment of the p^doric muscle and evolves from an attempt of this 
portion of the stomach to overcome a spastic and resistant pjdoric 
sphincter. The occlusion is rendered more or less complete b}" 
mucosal and submucosal edema which is consequent to mechanical 
irritation of food. The condition has a hereditaiy tendenc}'^ as 
evidenced bj'^ its occurrence in identical twdns and successive genera- 
tions, affects males in 85 per cent of the cases, and is found in the 
fii*st born infant in about two-thu*ds of the cases. Symptoms become 
manifest in from two to five weeks after bnth. At fii’st, thej" consist 
of regurgitation at infrequent intervals, but later, there is explosive 
vomiting after almost eveiy meal. Because of the loss of food, 
fluids and electroljdes, there is failure to gain and later, actual loss 
of weight, delydi-ation, alkalosis and scant3' stools. Examination 
after feeding discloses peristaltic gastric weaves, and after vomiting 
a small tumor mass in the re^on of the p3dorus. Ingestion of a thin 
barium mixture reveals gastric dilatation, a constriction and elonga- 
tion of the p3dorus, intermittent contractions and retention of at 
least tlnee-quarters of the barium at the end of thi-ee hours. 

Grossly, the p3'lorus is converted into a pale, hard, c3dindrical 
mass that measures about 3 cm. in length and 1.5 cm. in chanieter. 
Its proximal portion tapers off in the gastric wall, whereas its distal 
part ends abruptly. Cross section discloses a lumen occluded by 
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geal ring, increase of intra-abdominal pressure and trauma. The 
incidence of diaphragmatic hernia is reported as 0.75 to 2.1 per cent 
of all gastro-intestinal examinations. The lesion is discovered at 
all ages, with a preponderance in middle life. Symptoms, when 
present, depend upon the amount of mechanical interference with 
function of the herniated viscus, the degree of diaphragmatic dys- 
function and the amount of increased intrathoracic pressure. 
Accordingly, they are extremely protean and may simulate gastric 
ulcer, coronary occlusion, car^ospasm, intestinal obstruction or 
cholelithiasis. 

The size of the opening varies from several centimeters to that 
occupying most of the diaphi-agm, although the majority are less 
than 7 cm. in diameter. In about two-thirds of all cases, the defect 
is around the esophagus, whereas in most of the rest, it is in the 
posterior or postero-lateral portion of the diaphragm and in a few, 
it is anteriorly behind the sternum or thi'ough the central portion. 
A hernial sac covers all of the esophageal hiatal hernias, and about 
10 per cent of the posterior and postero-lateral ones. The viscus 
herniated usually consists of the stomach, intestines or spleen. If 
it protrudes into the mediastinum, it may produce pressure upon 
the heart, whereas if it extends into the pleural cavity it causes 
collapse of the ipsolateral lung, a shift of the heart and^mediastinum 
to the opposite side and compression of the opposite lung. The 
stomach may disclose an hour glass constriction depending upon 
the size of the hernial ring and the mucosa opposite the compression 
may be ulcerated. The latter is frequently the cause of bleeding 
which over a long period may be of sufficient magnitude to result 
in anemia. Other complications which have been described are 
obstruction and carcinoma. 

The diagnosis is usually made roentgenographically from either 
an ordinary film which discloses the air bubble above the diaphragm, 
or from a film in which barium has been used to outline the herniated 
portion of the stomach and the constriction. Measurement with 
an esophagoscope will disclose a short esophagus in cases where this 
abnormality is a factor, and ulceration of the mucosa opposite the 
constriction when this complication is present. A differential 
diagnosis includes almost any pathologic condition in any of the 
organs in the upper abdomen. When there are no accompanying 
symptoms, treatment is unnecessary. Otherwise, medical therapy 
in the form of a bland diet, alkalies and antispasmodics is worthy 
of trial. If this fails, surgical interruption of the -phrenic nerve or 
repair of the diaphragmatic defect is indicated. The ultimate 
prognosis is usually favorable. 

Diverticula of the stomach are relatively uncommon. Although 
figures as to their incidence vary greatly, it has been stated that 
they constitute approximately 0.65 per cent of all gastric lesions, 

0 11 per cent of all necropsies and 0.09 per cent of all laparotomies. 
Thev are ordinarily divided into (1) congenital where all the layers 
of the stomach are present and (2) acquired which are herniations 
of the gastric mucosa thi’OUgh the muscle coats. The former are 
caused by an arrested or faulty development in fetal life, whereas 
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emia Histologically, the epithelium maj be intact or it may show 
superficial erosionb The epithelial cells show an increase of mucus 
in their supranuclear portions with granularitj of the subnuclear 
cjtoplasm or tlie entire cells maj be distended with mucus and the 
nucleus flattened and pushed against the basement membrane 
The immediately underlying connectne tissue dislo&es edema, 
fibrin, engorged capillaries, plasma cells, erythrocytes and neutro- 
phils Chronic atrophic gastritis may show a normal mucosa or 
one that is diffusely or focally replaced wnth a flat, glistening, smooth 
transparent lining through which the submucosal capillary network 
can be \ 1 sual 12 ed Histologically, the surface epithelium is trans- 
formed into an intestinal type disclosing an absence of mucus, a 
cuticular border along the fice border, numeious goblet cells and 
Paneth cells at the bottom of the cry^its Sometimes, tliere is a 
proliferation of these altered cells to form intraluminal adenomatous 
buds At other times, isolated groups of parietal cells from the origi- 
nal epithelium may be dislocated m the underlying connects e tissue 
Other epithelial changes that occur, are a transformation of the body 
glands into pyloric type of mucous glands and occlusions of some 
of the glands to produce cysts In the subepithelial connectiyc 
tissue, thcio IS an mcrea'C of collagen and an infiltration with plasma 
cells and lymphocytes The latter may form definite follicles and 
are not only confined to the submucosa but may infiltrate between 
the muscle coats to the seiosa Chronic hypertrophic gastritis may 
also be focal or diffuse It is characterized grossly by a tlircefold 
or more increase m thickness of the mucosa with a conspicuous 
increase of the depths of the furrows and a corresponding promi- 
nence of the rugae (Fig 200) The epithelium «ihows marked 
adenomatous hyperplasia and the pits become elongated and coik- 
screw-hke (Fig 261) Sometimes, they form deep lying cysts 
The surface cells arc tall, or rarely flat, their liordei-s are indistinct, 
the mucus is reduced or missing, there aie yacuoles between the 
cells, and the nuclei are irrcgul ir m position, and large and o\al or 
tlun and pycnotic The umTcrlymgstromy disclo'-es edema, fibiosis 
and an mhltiation witli plasma iclls, macrophigcs and neiitiojilnls 
The climcil diagnosis is made radiologically and gastroscopically 
The lattci discloses the appearance of the mucosa as already out- 
lined and the former reveals a disturbance m motility, and cliangcs 
in the mucosal pattern A differential diagnosis includes gistric 
ulcer and carcinoma Treatment is medical, although tlie hypei- 
trophic type of inflammation is often resected surgically under a 
imstaken diagnosis of caicmoma Concerning complications of 
chrome gastritis, there is evidence that tlic lesion may be followed 
by chronic ulcer, but that it is a prccuisor of carcinoma is still 
debated Ihe prognosis regarding longevity is favorable 

Gastric ulcer is usually coii'-idered m conjunction with duodenal 
ulcer under the designation of peptic ulcer While the two lesions 
do have muiy factors m common they also iiave some differences 
uul it is, therefore, deemed advisable to describe them separately 
Numerous theories have been promulgated to explain the cause of 
castric ulcei, but none has been entirely sitisfactory From tlic 



&TOMACH 


biotic and chemotherapy. When the phlegmon has localized surgi- 
cal drainage, resection or marsupialization is indicated. One com- 
'plication that is said to occur in one-half of the cases is peritonitis. 
The prognosis is guarded for the mortality rate is reported as high 
as 80 per cent. 

Chronic gastritis is said to occur in about 3 per cent of the general 
population. The cause is not definitely known although the follow- 
ing are considered to play an etiological role: (1) capillary hemor- 
rhage with incomplete healing of the resultant necrosis, (2) repeated 
injuries to the gastric mucosa from blood borne toxins and infections, 
(3) avitaminosis, (4) allergy and (5) hostility and anxiety states. 


Fig. 259 — ^Acute phlegmonous gastritis showing edema of the submucosa and a massive 

jnfiltiation with neutiophils x 50. 



The latter produces hyperemia of the mucosa which renders the 
epithelium more susceptible to injury and the resultant erosions 
and inflammation are aggravated by a concomitant increase in 
acidity of the secretions. Symptoms are neither constant nor dis- 
tinctive. Sometimes they are those of gastric ulcer, while at other 
times they simulate carcinoma. There may be epigastric distress 
which is or is not related to meals, poor appetite, weakness, fatigue, 
unexplainable nervousness, sore tongue, numbness and tingling of 
the extremities, hemorrhages, nausea and vomiting. 

Pathologically, chronic gastritis is divided into three type.s— 
superficial, atrophic and hypertrophic. Chronic superficial (jaslriiis 
discloses a thin layer of adherent mucus, edema and foci of hyper- 



STOMiCU 


339 


emia Histologically, the epithelium may be intict or it maj sho^\ 
superficial erosions The epithelial cells show an increase of mucus 
in their supranuclear portions with gnnulanl> of the feubnuclcar 
cytoplasm or the entire cells may be distended with mucus and the 
nucleus flattened and pushed against the basement membrane 
The immediately underlyang connective tissue disloses edema, 
fibrin, engorged capillaries, plasma cells, erythrocytes and neutro- 
phils Chronic atrophic gastritis may show a noimal mucosa or 
one that is diffusely or focally replaced with a flat, glistening, smooth 
transparent lining through which the submucosal capillary network 
can be visualized Histologically, the surface epithelium is trans- 
formed into an intestinal type disclosing an absence of mucus, a 
cuticular border along the free border, numerous goblet cells and 
Pancth cells at the bottom of the crypts Sometimes, there is a 
proliferation of these altered cells to form intraluminal adenomatous 
buds At other times, isolated groups of parietal cells from the origi- 
nal epithelium may be dislocated m t he underlying connectiv e tissue 
Other epithelial changes tliat occur, are a transformation of the body 
glands into pyloric type of mucous glands and occlusions of some 
of the glands to produce cysts In the subcpithelial connective 
tissue, there is m incicase of collagen and an infiltration with plasma 
cells and lymphocytes The htter may form definite follicles and 
are not only confined to the submucosa but may infiltrite between 
the muscle coats to the serosa Chronic hypertrophic gastriiis may 
also be focal or diffuse It is characterized grossly by i threefold 
or moie incicase in thickness of tlie mucosa witli a conspicuous 
increase of the deptlis of the furrows and a corresponding promi- 
nence of the rugae (Fig 260) The cpithehum shows marked 
adenomatous hyperplasia and the pits become elongated and cork- 
scicw-like (Fig 201) Sometimes, they form deep lying cysts 
Tlie surface cells are tall, or raicly flat, their iiorders aie indistinct, 
the mucus is reduced or missing, theie are vacuoles between the 
colls, and the nuclei aie irreguhr in po'-ition, 'uul large and oval or 
thin and pvcnotic llie undcilymg stroma discloses edema, fibiosis 
and an infiltration witli plasma cells, macrophages and neutrophils 
The clinical diagnosis is made radiologically ind gastroscopically 
The latter discloses the appearance of tJie mucosi as ilieady out- 
lined and the formei leveals a disturbance in motility, and changes 
m tlie mucosal pattern V differential diagnosis includes gastnc 
ulcer and caicinoma Treatment is medical, although the hvpcr- 
ti opine typo of inflammation is often icsccted surgically undei a 
mistaken diagnosis of carcinoma Concerning complications of 
chronic gastritis, there is evidence that the lesion may be followed 
by clironic ulcer, but that it is a piccursor of carcinoma is still 
debated llie prognosis regarding longevity is favorable 

Gastric ulcer is usually con'^idcied m conjunction with duoden U 
ulcer under the designation of peptic ulcer While the two lesions 
do have many factoi-s in common they also lave some differences 
and It is, theicfore, deemed advi-^able to describe them ‘•eparately 
rsumeroiis Ihcones h ive been promulgated to explain the cause of 
gistnc ulcer, but none has been entirely satisfactory From the 
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maze of literature on the subject three facts, however, do emerge, 
(1) that there is a constitutional predisposition, (2) that the normal 
resistance of the mucosa is lost or, to put it another way, its vulner- 
ability is increased and (3) that there is an absolute or at least a 
relative sustained increase of gastric juice — particularly of the acid 
and of the pepsin components. It has been known for centuries 
that certain types of individuals are more likely to develop ulcers 
than others. In physique, the ulcer susceptible are usually long 
and slender and have a delicate bony structure, narrow subcostal 
angles, narrow facies and accentuation of the feminine part of their 



Fig. 260. Fig. 261. 

Fig. 260 — Chronic hypertrophic gastiitis that simulated carcinoma. The furiows are 

deep and the rugae aie prominent. 

Fig. 261. — Chronic hypertrophic gastritis illustrating a portion of a furrow lined with 
greatly hyperplastic corkscrew-like glands From the same case shown in figure 260. 
X 50. 


make-up. They frequently show hyperactivity of the sympathetic 
nervous system in the form of sweating of the palms, wide palpebral 
fissures, slight sinus arrhythmia and slowng of the pulse by deep 
breathing or pressure upon the carotid sinus. Mentally, they are 
often above the average in intelligence, are high principled, emo- 
tional, exact and always striving for perfection. Despite this 
knowledge, however, it is also known that many such people never 
develop gakric ulcers, and so this constitutional type merely affords 
a fertile soil for other factors. One of these is a loss of normal resist- 
ance or an increased vulnerability of the mucosa. It has been 
suggested that tliis is brought about by avitaminosis, hypersensi- 
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tivitj, deficienc} of mucus which normallj serves as a protective 
lining, micro-orgamsms and parasites, h) permotilitj of the stoniach, 
ejtoI>sins, deficiencj of anti-pcpsm permitting autodigestion of the 
mucosa, vascular sclerosis thrombosis or spasm, capillary engorge- 
ment (either passive, such as occurs in shock or active, such as 
accomjianies normal hj persecretion of gastric juice), and perhaps 
a deficiency of enterogastrone Theoicticallj , enter ogastrone is a 
substance produced hi the mucosa of the intestines (m response to 
adequate fat and sugar m the chjmc) which inhibits both gastric 
sccietioii and motility Simullaneouslj, it appears to make the 
mucosa more resistant to ulceration Although it has been said 
to have a salutaij effect m cxperimentallj produced ulcers in dogs, 
its beneficial effect in man still awaits confirmation 

The role of the third factor m the production of gastric ulcer, 
namely gastric juice, is explained as follows It is known that pure 
gastric juico digests living tissue, and it is tliought that gastric 
mucosa IS normallj resistant because the secretion is diluted b} 
saliva, food, mucus and duodenal contents It is obvious tliat 
h} pcrsocietion of gastric juice lias the same effect as Jack of dilution 
In expciimental animals, it has been shown that a continued excess 
of gastiic juice brought about either by stimulation of the vagus 
nerves or by subcutaneous implantation of histamine m beeswax 
will lesult m progiessive peptic ulcerations In man, it has been 
repeatedlj demonstrated that the ulcer patient not onlj secretes 
more juice in lesponse to a test meal, alcohol or histamine than does 
the normal, but also that the niglit acid secretion is considerably 
increased The latter is the more important from the stand point 
of ulcer formation for it is not dependent on food, is inadequately 
diluted and is neurogenic m origin Because of the latter, it is 
controlled by the autonomic nervous system, is, therefore, subject 
to psychic impulses coming from the bram by way of the vagus 
nerv es, and is consequently closely associated w ith the ulcer suscepti- 
ble individual described above These contentions appeal to be 
suppoitcd by lecent preJiminary studies on vagolomizcd pahenis 
In sucli c iscs, it IS stated that there is an immediate drop of free and 
total acid, a leduction of the total night seciction, an mcicase of pH 
of fiom one to three units over the previous level, and a dcciease 
m gastric motility and tonus It is further alleged that the net 
result of these changes is immediate and sustained alleviation of 
ulcer symptoms and a healing of the ulcers tliemselves Within a 
yeir, however, the secretions, motility and tonus have been re- 
ported to return to normal, but because the pathway for psychic 
stimuli fiom the bram has been interrupted the night acid secretion 
remains, low and the ulceis arc said not to recur 
Gastric ulcer is about as frequent as duodenal ulcer, although 
clinic dly , it api>ears to be much l(>s common because many of the 
icutc lesions are not ihagnosed It affects males m about 88 per 
cent of all ciscs, is firet apparent after the age of twenty' years m 
approxmntely 90 per cent of the cases and is familial m 14 per cent 
of the cisc^ The chief symplom is epigastric discomfort or nam 
that la relieved by food Theie may be tcnderne«a m the epigas- 
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trmm, vomiting after meals, hematemesis and melena or occult 
blood m the stools. The appetite is unaffected, and there is no loss 
ot weight. Hyperchlorhydria is slightly more frequent than it is 
m noimal individuals, and achlorhydria is present in about 6 per 
cent of the cases. It is characteristic of gastric ulcer for symptoms 
(1) to abate and disappear for long periods of time and (2) to exacer- 
bate m the fall and spring of the year. 

Pathologically , the first indication of a gastric ulcer is erosion of 
the mucosa. Erosions are located in any portion of the stomach and 
consist of shallow often hemorrhagic superficial saucer-shaped de- 



Fig. 262 


Fig 263. 


Fig. 262. Acute gastnc ulcer The boideis arc irregulai and the edges are precipitous. 

ocQ rti Gynecology & Obstctiics) 

1 IG. 263 Chronic gastric ulcer showing a fiat border and undermined edges. 


pressions that penetrate the mucosa for varying depths and that 
measure as much as 6 mm. in diameter. By the time they penetrate 
to the submucosa, they are associated with an inflammatory reac- 
tion and are, therefore, considered as acute ulcers. The latter have 
the sarne distribution as do the erosions; they penetrate the wall 
to varying depths sometimes to include the serosa, and they measure 
in size from a few millimeters to 1 or 2 cm. (Fig. 262). The out- 
lines are irregular but sharp; the edges are steep and often under- 
mined; the floor is covered with necrotic material or is clean, and 
the base is composed of thick and edematous submucosa, muscle or 
serosa. Most of the erosions and many of the acute ulcers heal 
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completeh and arc ne\er recognized clmicaUj Evidence for this i** 
gleaned from the fact that althougK these acute lesions doubtle-'sl} 
precede benign chronic ulcers, the latter have a limited distribution 
The\ are most frequently found along the lesser curvature and in 
the midportion of the posterior, and to a lesser degiee the anterior 
naW o! the stomach As a rule, they measure 1 to 2 cm in diameter, 
although some aie more than 4 cm across (Fig 2b 3) They are 
oval or round and have a smooth, flat and less often a raised border 
Tile edges are funnel-shaped, descend in the form of steps, or are 
undermined The floor is clean and the ba&e, composed of the 



Fig 2W Fir 26a 


1 iG 2G-1 — Gustne croMon — the first sta(,e iii the formation of an acute gastric ulcer 
From ca.>c iHustratitl in Fij: 2G2 x 37 a 

tiG 2Co — Vnolher area from tho case illuMrUed m figure 262 showing progression of 
the lesion to form an acute uktr x 37 5 

muscle layers or the serosa, is grey and firm Wlien viewed from 
the serosal surface, the center of tlic ulcer is grey or w hitc and some- 
times puckered with the periphery of this patch gradually fading 
into the normally pmk surrounding sero^ia Histologically, erosions 
consist merely of i denudation of iJic mucosal cells to various dcptlis 
(Fig 264) -Vs the process penetrates deeper, and particularly 
when itja^oUe-i tlie submucosa, it then becomes an acute ulcer 
(Fig 265) Vs such the epithelium is completely lost, and usually 
undermined llio floor and base from witlim out consist of an 
inner zone of necrosis and iibnn, an intermediate zone of neutro- 
phils ind nuclear fragments, and an outer zone of granulation 
tiSsue winch comists of fibroblasts, capillaries, neutrophils, plasma 
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trium, vomiting after meals, hematemesis and melena or occult 
blood in the stools. The appetite is unaffected, and there is no loss 
of weight. Hyperchlorhydria is slightly more frequent than it is 
in normal individuals, and achlorhydria is present in about 6 per 
cent of the cases. It is characteristic of gastric ulcer for symptoms 
(1) to abate and disappear for long periods of time and (2) to exacer- 
bate in the fall and spring of the year. 

Pathologically, the first indication of a gastric ulcer is erosion of 
the mucosa. Erosions are located in any portion of the stomach and 
consist of shallow often hemorrhagic superficial saucer-shaped de- 



Fig 262. Fig 263. 

Fig. 262. — Acute gastuc ulcer. The holders are inegular and the edges are precipitous. 
(Heibut, Surgery Gynecology & Obstetrics) 

Fig. 263 — Chronic gastiic ulcer showing a fiat bordei and undei mined edges. 


pressions that penetrate the mucosa for varying depths and that 
measure as much as 6 mm. in diameter. By the time they penetrate 
to the submucosa, they are associated with an inflammatory reac- 
tion and are, therefore, considered as acute ulcers. The latter have 
the same distribution as do the erosions; they penetrate the wall 
to varying depths sometimes to include the serosa, and they measure 
in size from a few millimeters to 1 or 2 cm. (Fig. 262). The out- 
lines are irregular but sharp; the edges are steep and often under- 
mined* the floor is covered with necrotic material or is clean, and 
the base is composed of thick and edematous submucosa, muscle or 
serosa. Most of the erosions and many of the acute ulcers heal 
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Perforation occurs in 11 per cent of nil gastric ulcers that do not 
heal It predominates in males, occurs at anj- age and in anj 
season, has no predilection for anv particular occupation and is 
brought about bj the same factors that cause the initial ulceration, 
but IS often precipitated by trauma follownng a hea\> meal The 
usual site of perforation is the antenor nail at the lessor curvature 
near the pylorus The perforation is, as a rule, into the peritoneal 
caMt>, but if the lesion is located opposite other organs, it ma\ 
penetrate into the pancreas, gall bladder, li\er, diaphragm and 
e\trahepatic bile ducts The opening measures as much as 1 cm 
m diameter, the adjacent serosa has a dull appearance, and there 
IS a varying amount of surrounding exudate The resulting peri- 
tonitis IS first chemical and later bacterial Symptoms and signs 
of perforation are sudden pain, prostration, abdominal rigiditj, air 
m the peritoneal cavity, nausea and vomiting, and leukocjtosis to 
35,000 per cubic millimeter Treatment is surgical closure of the 
perforation If operated upon vvitlun the first &i\ hours, the mor- 
tah y IS 10 per cent, if after tvvcnt>-four houis, it is 62 per cent 
The mortality rate is greater m women than it is in men, and it 
incicases with advancing jears In general, three-quarters of the 
patients should recover 

S/cnosis results from contraction of fibrous tissue which is an 
expicssion of repair If the lesion is at the pjlorus, a moderate 
degree of fibro-sis will lesult iii occlusion If it is m the midportion 
of the stomach and the lesser curvature, it will constrict the organ 
to pioducc an hour-glass t>pc of deformity Symptoms are those 
of obstruction The treatment is operative 

Carcinomatous tran<iformation of a chronic gastric ulcer has been 
estimated to occur from 0 per cent to 68 per cent of all cases It is 
probable that the truth lies m the neighborhood of G per cent 
Theie is no question that manj le'^ions are treated as benign ulcers 
onlv to find that the patients later have gastric carcinoma, but 
whether these are ulceis that have become cancerous or cancers that 
aie ulcerating it is o^tcn impossible to tell Chnicalbj, some ulcer- 


ating carcinomas icspond to medical thenipv m a manner identical 
to that of benign ulcers, in that symptoms disappear and the enter 
fills m by granulation tissue or cancer cells, leaving it no longer 
demonstrable roentgcnographicallj Nor can one draw hard and 
fast rules from the location and size of the ulcer In general, how- 
ever, it may lie said that any ulcer witlun 2 cm of* the pylorus is 
prone to bo malignant, that nearly all ulcers on the greater curvature 
and m the fundus arc cancerous, that 20 per cent of those on the 
anterior and posterior wall aic carcinomatous and that many ulcer's 
over 3 cm m diameter are neoplastic Histologically, it is said (1) 
that the ba^e in ulcerating cucinonn alwavs contains continuous 
bands of muscle whcieas in ulcer that has lx!come cancerous the 
muscle coat is alw ivs bicached and its ends arc turned towards tJie 
mucosa, (2) that m ulcers beconung cancerous therc are large aaas 
of coUagoneous fibrous tissue m the bise that aie not penetrated bv 
ncop! istic cells Such aicas are not found m ulcerating carcinomas 
and (3) that obhlcrvtue endarteritis and thrombophlebitis are 
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cells, lymphocytes and macrophages. The inflammatory cells 
penetrate the surrounding structures in all directions and as vessels 
ai’e encompassed, there develop both an obliterative endarterities 
and a thrombophlebitis. When the ulcer becomes more apparent 
and when it becomes chronic, collagenous fibrous tissue becomes 
more abundant and the leukocytic infiltration wanes. When finally 
the ulcer heals, the entire defect is completely replaced with a con- 
tracted depressed grey scar. 

If healing does not occur, the ulcer may persist or it may result 
in one of four com'plicaiions] (1) massive hemorrhage, (2) perfora- 
tion, (3) stenosis and (4) a carcinomatous transformation. 

Massive hemorrhage from gastric ulcer usually occurs when the 
lesion involves the lesser curvature and is, therefore, the result of 
erosion of the right or left gastric arteries or their branches (Fig 266). 



Fig. 266 — ^Eioded vessel at the base of an acute gastric ulcer causing massive hemor- 
rhage and death of the patient x 37 5. (Herbut, Surgery Gynecology & Obstetrics). 

Nineteen per cent of all ulcers that do not heal will in time be com- 
plicated b}'’ hemorrhage. Its seriousness lies in the frequent fatal 
outcome. The fii’st indication of hemorrhage may be profound 
shock, hematemesis or the passage of blood by rectum. Hemor- 
rhages that may prove fatal are those in wliich the patient fails to 
improve promptly under the following treatment; (1) strict bed 
rest, (2) moderate morphine (3) withholding all food by mouth, 
(4) adequate blood transfusions and (5) recurrent hemorrhages 
when the patient is on a strict regime. Treatment is medical if the 
patient is under forty-five years of age and bleeding for the first time. 
It is surgical if he is over forty-five years of age, if hemorrhages have 
been repeated and if he has failed in the past to respond to medical 
therapy. If treated surgically before forty-eight hours, the mor- 
tality is 10 per cent, if after forty-eight hours, it is 70 per cent. 
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Perforalion occurs in 11 per cent of all gastric ulcers that do not 
heal It predominates m males, occurs at any age and in any 
season, has no predilection for any particular occupation and is 
brought about bj the same factors that cause tlic initial ulceration, 
but is often precipitated by trauma follmung a hea\} meal The 
usual site of perforation is the anterior wall at the lesser cur\ature 
near the pjlorus The perforation is, as a rule, into the peritoneal 
caMtj, but if the lesion is located opposite other organs, it maj 
penetrate into the pancreas, gall bladder, li\cr, diaphragm and 
extrahopatic bile ducts The opening nuiasures as much as 1 cm 
in diameter, the adjacent serosa has a dull appearance, and thcie 
is a \ar 3 ang amount of surrounding exudate The resulting peri- 
tonitis IS first chemical and later bacterial Syjnpto7ns and st^ns 
of perforation are sudden pam, prostration, abdominal ngiditv, air 
m the peritoneal cavity, nausea and \omiting, and leukocytosis to 
35,000 per cubic millimeter Trcahyienl is surgical closure of the 
rerforation If operated upon within the first six hours, the mor- 
tality IS 10 per cent, if after twenty-four hours, it is 62 per cent 
The mortality rate is greater m women than it is in men, and it 
increases with ad\ancmg yeais In general, tluee-quirters of the 
patients should recover 

iSlcnosis results from contraction of fibrous tissue winch is an 
expression of repair If the lesion is at the pylorus, a moderate 
degree of fibrosis will icsult in occlusion If it is m the midportion 
of the stomach and the lesser curvatuie, it will constrict the organ 
to produce an hour-glass t\pc of deformity Symptoms are those 
of obstiuction The treatment is operatuc 

Carcinonifl/ous transformation of a chronic gastric ulcer has been 
estimated to occur from 0 per cent to 08 per cent of all cases It is 
probable that the truth lies in the neighborhood of 6 per cent 
Theie is no question that many lesions arc treated as benign ulcers 
onh to find that the patients later lia\c gastric carcinoma, but 
whether these are ulcers that ha\e become cancerous or cancers that 
aie ulcerating it is often impossible to tell ChmcaUy, some ulcer- 
ating carcinomas lespond to medical therap^ m a manner identical 
to that of benign ulcers, m that symptoms disappear and the crater 
fills in by granulation tissue or cancer cells, lea\ing it no longer 
demonstrable rocntgenographically Nor can one draw hard and 
fast rules from the location and size of the ulcer In general, how- 
e\er, it ma\ be said that any ulcer witluii 2 cm of the pylorus is 
prone to be malignant, that nearly all ulceis on the greater curvatuie 
and 111 the fundus are cancerous, that 20 per cent of those on the 
anterior and posterior wall are caremomatous and that many ulcers 
o\er 3 cm m diameter are neoplastic Histologically, it is said (1) 
that the ba‘'e in ulcei iting ciicinoma always contains continuous 
bands of muscle wheicas m ulcer that has become cancerous the 
muacle coat is always breaclicd and its ends arc turned towards the 
ulcers bccoimng cancerous there aic large aieas 
of collagencous fibrous tissue in the base that aic not penetrated by 
neoplastic cells Such areas no not found m ulcerating carcinomas, 
that obhteratue cndirtcntis and thrombophlebitis are 
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found in ulcers that have become malignant but are not present in 
ulcerating cancers. 

The diagnosis of gastric ulcer is made by obtaining a history of 
epigastric pain relieved by food, by demonstrating the crater radio- 
logically and by visualizing the defect gastroscopically. Treatment 
is not standardized. Medical therapy (consisting of a bland diet, 
antispasmodics, sedatives and antiacids) gives temporary success in 
about 80 per cent of the cases, but permanent cures are effected in 
less than 50 per cent. Specific indications for operation are obstruc- 
tion, perforation, hemorrhage, intractable pain and failure of healing 
of the defect within three weeks when the patient is on a medical 
regime. In view of the inability, however, to distinguish between 
an ulcerating carcinoma and a benign ulcer, the current trend is to 
treat all gastric ulcers surgically. Although there are several opera- 
tions in vogue, it appears that the most satisfactory procedure is to 
remove the ulcer, the lesser curvature and three-quarters of the 
stomach including the antrum, and to perform the anastomosis such 
that the jejunal loop is as short as possible. Any anastomosis 
between the stomach and jejunum carries with it a 2 to 10 per cent 
danger of a stomal ulcer. The causes of the latter are the same as 
those of the original ulcer; it occurs at any age; it is more common 
in men than in women, and it may appear in from forty-eight hours 
to many years after the operation. The most outstanding symptoms 
are pain, hemorrhage and vomiting. The location of the ulcer is on 
the jejunal side in 81 per cent of the cases, gastric side in 3 per cent 
and at the line of anastomosis in 16 per cent. Grossly, the ulcer is 
round or oval, sharply demarcated, clean and penetrates the wall 
to varying depths. In some cases, it perforates the colon to pro- 
duce a gastrojejunocolic fistula. The histopathologic changes are 
similar to those seen in gastric ulcer. Because of the numerous 
factors involved, no precise statement can be made regarding the 
prognosis in gastric ulcer. In general, it may be said that acute 
ulcers usually heal, that less than 50 per cent of the remainder are 
cured by medical treatment, that symptoms are alleviated in 100 
per cent of the cases treated surgically, and that the operative mor- 
tality should not exceed 5 per cent. 

Specific Inflammations. — Granulomatous inflammations of the 
stomach consist of Boeclds sarcoid, actinomycosis, syphilis and tuber- 
culosis. Only the latter two are frequent enough to merit separate 
consideration. 

Syphilis of the stomach is confined to the tertiary type. It usu- 
ally affects young adults, has no predilection for either sex, and is 
found in both the white and colored races. Symptoms and signs are 
not specific. They consist of epigastric pain, loss of weight, vornit- 
ing, anemia, achlorhydria, a positive serologic test for syphili.s, 
stigmata of syphilis elsewhere and, occasionally, a palpable epi- 
gastric mass. Roentgenographically, there is a smooth funnel- 
shaped deformity of the pylorus and gastroscopically, one may see 
a contracted stomach with a pale mucosa. 

The lesion involves the pylorus in 86 per cent of the cases, and m 
most of the remaining cases, it i.s located in the mid-portion of the 
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stomach In the former, it produces a more or le&s funnel shaped 
deformity Mheieas in the latter, it tendb to produce an liour-glass 
like constriction Grossly, the infection pnnianh invohes the 
submuco&a whence it spieads to the other lajeis in varying degrees 
The size of the le&ion \aries but usuallj it measuiea about 4 to 6 cm 
across The ^^all is thick, boggj, edematous, Inperemie and at 
first pliable but later rather tough Mucosal ulcerations arc second- 
ary and are, tlierefoie, usually saucci shaped and superficial 
Hislologtcaily, theie is as a rule a diffuse and pern ascular infiltration 
with lymphocytes and plasma cells, although sometimes there aie 
gummatoid foci composed of epitheJioid ceJJs with occasional peiipJi- 
eral giant cells Two \asculai lesions already con&ideied in 
Chapter I aio prohferatue endartenties and panphkhitis, or the so 
called periendoplilebitis The latter is an infiltration of the \ems 
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from without with syphilitic granulation tissue resulting m their 
complete destruction and obliteration (Fig 2b7) Wiien tlieso 
changes aie ad\aiiced tlie leninonts of tJic lesscls cm bo lecogmzed 
only by elastic tissue stains 

The diagnosis is based upon tbe histoiy, a positne serologic test 
for syphilis, gastric deformity seen radiotogically and logiewon of 
the lesion under antN%philitic tiicrapy It is confirmed histologi- 
cally and by isolation of tlie spiroelietes from rabbits testicles which 
ha\c been pieMoush injected with macerated tissue from the sus- 
pected lesion Treatment is medical when tlic infiltration is seen 
early and uheu it produces no obstruction When, houcier there 
IS hemorrlnge, obstruction, pam or loss of weight or when the lesion 
IS gooT''"^’ of surgical excision Tlie prognosis 

stomach has licen reported as occurring m 
from 1 m 40 to 1 m 0000 lutecular adults iul m from I m 7 ?o 1 
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in 200 tubercular children coming to necropsy. It has been postu- 
lated that the stomach ordinarily escapes infection because of the 
acid gastric juice, paucity of lymphatics, intact epithelium and 
rapidity of emptying. Gastric lesions are almost always associated 
with tuberculosis elsewhere in the body, and particularly with 
pulmonary infection. Tubercle bacilli gain entrance by way of the 
blood stream, lymphatics or contiguity from lymph nodes, spleen, 
gall bladder or pancreas. Penetration of the mucosa from the 
lumen probably does not occur. The disease is found at all ages 
and is said to involve males somewhat more frequently than females. 
The most common symptoms are vomiting, emaciation and diarrhea. 
The lesions are equally distributed between the pylorus and the body, 
and in about 90 per cent of the cases consist of single or multiple 
typical undermined ulcers of varying sizes. The remaining 10 per 
cent consist of miliary or conglomerate tubercles or of the hyper- 
plastic and hypertrophic type of infiltration. Histologically, the 
characteristic unit is the tubercle. The tubercle bacillus has been 
isolated in only about one-quarter of all reported cases. A correct 
clinical diagnosis is seldom if ever made, for while a mucosal defect 
may be detected roentgenographically and gastroscopically, it can 
not be distinguished from an ordinary ulcer. Treatment consists of 
attention to the disease in other organs, which is usually more seri- 
ous. The prognosis is poor. 

Tumors. — Prom a histogenetic point of view, neoplasms of the 
stomach may be classified as follows: from the epithelium there 
may arise a papilloma, adenoma, cyst and carcinoma ; from connec- 
tive tissue a fibroma, myxoma, fibrosarcoma, and myxosarcoma; 
from vessels a hemangioma, lymphangioma and a hemangiosar- 
coma; from fat a lipoma and liposarcoma ; from nerves a neuro- 
fibroma and neurofibrosarcoma; from muscle a leiomyoma and a 
leiomyosarcoma; from lymphoid tissue (reticulum cells) a lympho- 
sarcoma, Hodgkin’s disease and reticulum cell sarcoma; from meso- 
dermal elements as a result of metaplasia an osteoma, and from 
misplaced embryonal buds a hamartoma. The most important of 
the benign lesions are papilloma, adenoma and leiomyoma, and of 
the malignant lesions carcinoma, leiomyosarcoma and the lymph- 
oblastomas (lymphoid tumors). 

Papilloma and Adenoma. — ^The terminology regarding these types 
of tumors is still used rather loosely. The term papilloma should 
be restricted to non-malignant tumors composed of epithelial cells 
covering branching stalks of connective tissue, while adenoma should 
be confined to tumors composed of epithelial cells in glandular form- 
ation supported by a scanty stroma of loose connective tissue. The 
term polyp signifies any tumor, epithelial or mesodermal, that is 
pedunculated and that arises from a mucosal surface. It is, there- 
fore, non-specific and when used it should be further qualified. 
From these definitions, it is obvious that papilloma and adenoma 
are not only closely related, but that both are often found in a single 
specimen. The distribution in the stomach is as follows one- 
nuarter in the cardia, one-quarter in the body and one-half in the 
pylorus. In the latter they are equally distributed over the anterior 
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and posterior walls Thej \arj lu diameter from a few millimeteis 
to 3 or 4 cm , are flat exciesccnces or round masses, are attached 
a sessile broad or nairow base and maj be single or multiple (Fig 
268) They aic grej, brown or hemorrhagic and externally are 
gianular, fissuied or cystic They may or mas not be superficially 
ulcerated Histologically, whether co^c^mg stalks or forming acini, 
the cells aie ne\ei specialized but lather consist of cuboidal or 
columnar cells containing a moderate or large amount of mucus and 
round or o\al deeply stained nuclei Between the epithelial cells 
and 111 the underlying connectue tissue thcie is an infiltration with 
lymphocytes, plasma cells and neutrophils As a rule, the muscu- 
laris mucosa does not take pait m the tumor but is stretched across 
the ba^e and is intact or biokeii and fraaed These tumors aie 
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more common m men than m women and usually occur after the 
age of thirty -fnc years Many are asymptomatic until complica- 
tions irise Tlie latter consist of (1) ulceration with repeated small 
or severe hemorrhages lesulting m anemia, liematemcsis or melena, 
(2) pyloric obstruction If the tumor is at the pylorus, tlie mass 
Itself plus the associated spasm produces the occlusion, while if tlie 
tumor IS pedunculated, it occludes by becoming intussu^'cepted 
through the pylorus, (i) malignant trawifonnatwn which is said to 
occur m fiom do to SO per cent of all cases Tlie diagnosis is made 
(1) roentgenographically, whcicin ingested barium discloses a 
punched out filling defect about which the rugae are nearly normal 
uul (2) gistroscopically, by which means, of course, the tumor can 
he directly visualized 2Vcafmcidcon‘*ists of surgical excision The 
jirognosis, before a cancerous cliaiigc supervenes, is good 
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cent of all stomachs examine^it neo ^ "f ^ P® 

40 per cent of all benian ^strin constitutes about 

frequently as in Wes atV k S in males as 

symptoms similar to those of nrlo as3Tnptomatie or produces 

of occurrence are It the nvln-s A papilloma. The sites 

cardia 13 per Zt and the 1 ^“' ‘'''“'d 38 per cent, 

usually arise from the inn^r m ^ other portions. The tumors 
beneath the mucosa in about sTop therefore, protrude 

a rule, single but “ 1^00 mulfi^^^f / f 
and firm, and ordinarifv dn sharply circumscribed grey 

Histologically they are^comnnl”^f^f^^^i-"^“’® ^ diameter, 

cells with a modemte or intertwining bundles of spindle 

gated deeply stained nuclei MosTof^fh^^?^ collagen and elon- 
mation, hyaline dep-pnpmfirx’ nu the tumors disclose inflam- 

and they may eyentuate in vAlvnl'^^^^- ni’ liquefaction, 

tons transformation Thp lari- intussusception or a sarcoma- 

third to tCe-quarteJs^f cf in from one- 

“ adenloma andtSZ’a.“"' ““ 

in the United S^atef on°^ **if accounts for 38,000 deaths 

common and molt serfoT.”^ ““ of the most 

not known desnite fho f I ^^nases. Its cause or causes are 

beinrof “tiS are often listed as 

bances for it is knofvn i*cre‘lf<i/, (2) endocrine distur- 

hydria’ or achlorhydria produces hypochlor- 

injected into aSX;.iu‘«fabSl^^^^^^ 

and that DauflttivmiVi ^ j ^'^t ulceiations of gastric mucosa, 
gastric secretions the yolume and acidity of 

SiwoL system disturbances from the central 

with gastric ulcers (A^ midbrain are known to co-exist 

in part by the frenupnf- gastric secretions, as eyidenced 

witf cancer 15 ) X a occurrence of achlorhydria in conjunction 

)efeien“y“U®Ul^eTiL'S "f’’?* alcohol,' protein 

eyentuate in e-nsfi-iV y. • ^^^^^on. Fasting and inanition will 
produce ulcers in doirq ^nd a protein deficient diet will 

yiruses and 17 ) action^ nf of bacteria, bacterial products and 

a™dmltT;Lillrb7n"lTet^^^^^ Diben'santhraeene 

atnomf ref i“pZma 

aaenoma and papilloma are known to be vrecancerou^ Ipsions 
carcinoma m situ is a pre-inyasivp tvnp rxf 7 '^ecancerows lesions, 
iilppi-q rlpvplnr> I'nfp ^vdbiye type or cancer, chronic gastric 

i?^consideiPd hv s^ u ^^^^s^ciated with pernicious anemia 

tumors Tnnt^^P 7 ^^!rl! ru® a precursor to malignant epithelial 
tumois. In othei woids there is ample eyidence to suggest that 

carcinoma of the stomach arises from a previously abnormffmucosa, 
but the causes of these changes are not known 

Clinically, carcinoma of the stomach is seen at all ages with a 
■eponderance m the fifth and sixth decades and an a^rnroL pf 


..ctiomuiua U 1 u e stomach is seen at all ages with a 
preponderance m the fifth and sixth decades and an average of about 
sixty years. It attacks males twice as frequently as females. Un- 
fortunately, theie aie no clear cut or constant early symptoms. The 
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patient’b complaints ill depend upon the size and location of the 
tumor Thus a nodule 5 mm m diameter that is situated at the 
pjlorus maj produce obstruction, iiheieas a mass 5 cm in diameter 
located in the mid-portion of the stomach may be cntirclj silent 
Iherefore, it should be the rule that any djspepsia in a patient of 
middle age or bejond should be regarded as due to carcinoma until 
proied otiienMse Some of the more common complaints are 
chronic epigastnc puns or aclics or simplj discomfort, weakness, 
fatiguabiUt} , \omituig and los>s of weight Phjsical examination 
IS not contributory in the earl> stages The laboratory aids are 
a microc>tic and less often a macrocjtic t>pc of anemia, occult 
blood in the stooh, and \ omitus, and hipoehlorliN dna or achlorlij dria 
m approximatelj two-thirds of the cases Of indispensable xaluc 
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arc (1) locntgcnologic studies of a barium filled stomach which 
demonstrates dccreised motility, a crater oj a filling defect and (2) 
gastroscopic e\ imin ition when m mj of the lesions can bo \ isuahzcd 
and some c\en biopMcd 

Although caicinoma can aiise m anj portion of the stomach, 
about onc-lialf of llie lesions aie locited in the pjloiic itgion 
I'rom both a macioscopic and microscopic point of Mew, numeious 
chssificiUon-, hue been advocated, but it appears tiiat sucli sub- 
divisions lie moie confusing Him tliej are of real value (1) because 
the most significant fact is whether the tumor was completeh e\- 
ci-c(l or wliethcr it had ilrcidj metastasized nther than its gross 
or histologic ippcirmcc and (2) liccause there is, so mucli ovtrlan- 
ping d>L uilTcicnt tvpes tint i precise citalogumg is frequentlv 
mipossihlt In the following description, therefore, adjectives will 
1)0 for the most put omilleil Oross/y, the carcinomi m i\ fungate 
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into the lumen to produce a cauliflower-like mass; it may spread 
along the surface or along the various tissue planes of the stomach 
resulting in a diffuse thickening of the wall; it may penetrate and 
simultaneously ulcerate, or it may disclose combinations of these 
three manners of growth. Fungating cancers may or may not 
arise from previous adenomas or papillomas and, although usually 
single, they may be multiple (Fig. 268). Some are a few centi- 
meters, while others are 6 cm. or more in greatest diameter. They 
are, as a rule, sessile, rarely pedunculated, moderately friable, 
superficially or deeply fissured, intact or shghtly ulcerated, grey 
or greyish brown and are not, as a rule, firmly united mth the deeper 
portions of the gastric wall. Diffusely spreading cancers may involve 
a portion of the stomach or the entire organ (Fig. 269). The car- 
cinoma creeps along the surface and along the various planes to 
produce a uniform tliickening that measures 1 to 3 cm. in depth. 



Although most of the infiltration is in the submucosa, the neoplastic 
and overabundant fibrous tissue also penetrates between the muscle 
bundles and renders them conspicuous against the grey background. 
The mucosa is usually intact, but it may be superficially ulcerated; 
the lumen is moderately or greatly reduced, and the wall becomes 
firm and rigid. This type of growth is often referred to as limtis 
plastica or leather bottle stomach. Penetrating and ulcerating 
cancers are the most common. Thej'' are essentially of two types: 
(1) those that develop on the basis of a previous chronic ulcer and 
are grossly indistinguishable from the latter and (2) those that 
arise as carcinoma which ulcerates as it penetrates (Fig. 270). The 
latter lesions are of varying transverse diameters. The ulcerations 
are ordinarily round or oval, ill-defined or punched out, and initially 
shallow. The margins are often irregularly raised, firm and in- 
durated for varying distances be 3 ''ond the crater; the edge of the 
ulcer is sloping and often stepped; the floor is covered vdth necrotic 
material; the base is composed of cancer and fibrous tissue, and the 
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adjacent serosal svirhce is grcj , puckered, scarred and granular Tiie 
remaining growths whicli aic iisiiallj uUanced lesions disclose co7n- 
binations and i inations of the ifoicincntioned three basic patterns 
IlislolofftcaUu, cancer of the stonuch aaries consulei iblj from 
tumor to tumor iml from one aiea to another in the same tumor 
^Uthougli Sfjuamous cell c n cmoim or aautihoiiia h is been described, 
it is so rare that most reports do not c\cii mention it For practical 
purposes a gastric carcmomi is an a(Jcnocarcino77}a tliat at one 
extreme is well-difTcicnUittd and at the other is completely ani- 
plastic liisicalh, it is the mucous ctll tlut becomes neophstic 



I IG 271 Fig 272 

tiG 271 — Will difTcicnluUd adcaocarciuoina of the btomach x 50 
riG 272 — Muemous carcinoma of Ibo btomach bUowini, scaltcred nujplastic cells in 
a Fta ot mucus x 50 


In the uell dijfcre7ihalcd tumors, it forms rather regular acini that 
are lined with a single layer of columnar or cuboidal epithelium 
(I’lg 271) Ihe cells arc quite distinct, droplets of secretion aie 
seen between the fiee border of the cell and the nucleus, and the 
nucleus located in the lowci portion of the cell or adjacent to the 
basement membrane is round, o\al or slightly iriegular and hyper- 
chromatic III some ca'ses, the mucus becomes o\er-abundant, 
has largo spaces, and encloses scattered single cells or clusters of 
cells (Fig 272) This is the so-called colloid, mucinous or gelaiiTious 
carcinoma and, depending upon the amount of mucus, it may or may 
not be recognizable macroscopically In still other cases, the mucus 
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into the lumen to produce a cauliflower-like mass ; it may spread 
along the surface or along the various tissue planes of the stomach 
resulting in a diffuse thickening of the wall; it may penetrate and 
simultaneously ulcerate, or it may disclose combinations of these 
three manners of growth. Fungating cancers may or may not 
arise from previous adenomas or papillomas and, although usually 
single, they may be multiple (Fig. 268). Some are a few centi- 
meters, while others are 6 cm. or more in greatest diameter. They 
are, as a rule, sessile, rarely pedunculated, moderately friable, 
superficially or deeply fissured, intact or slightly ulcerated, grey 
or greyish brown and are not, as a rule, firmly united with the deeper 
portions of the gastric wall. Diffusely spreading cancers may involve 
a portion of the stomaeh or the entire organ (Fig. 269). The car- 
cinoma creeps along the surface and along the various planes to 
produce a uniform thickening that measures 1 to 3 cm. in depth. 



Fig. 270. — Early ulceiating gastric carcinoma showing ill-clehned maigins and sloping 

edges. 


Although most of the infiltration is in the submucosa, the neoplastic 
and overabundant fibrous tissue also penetrates between the muscle 
bundles and renders them conspicuous against the grey background. 
The mucosa is usually intact, but it may be superficially ulcerated; 
the lumen is moderately or greatly reduced, and the wall becornes 
firm and rigid. This type of growth is often referred to as linitis 
plastica or leather bottle stomach. Penetrating and ulcerating 
cancers are the most common. They are essentially of two types: 
(1) those that develop on the basis of a previous chronic ulcer and 
are grossly indistinguishable from the latter and (2) those that 
arise as carcinoma which ulcerates as it penetrates (Fig. 270). The 
latter lesions are of varying transverse diameters. The ulcerations 
are ordinarily round or oval, ill-defined or punched out, and initially 
shallow. The margins are often irregularly raised, firm and in- 
durated for varying distances beyond the crater; the edge of the 
ulcer is sloping and often stepped; the floor is covered with necrotic 
material; the base is composed of cancer and fibrous tissue, and the 
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15 pel cent of patients die from the carcmoina witliout uij e\ideiice 
of spread c\eu it necropa\ 

A diagnosis of c nicer of the stomach should be suspected in aiij 
person past the agt of fort\ jears uho lias sjmptoms of indigestion 
It IS confirmed bj roentgenologic studies, bj gastroscopj and in 
some cases b> gistroscopic biopsj A dtJJ'crcnftal diagnosis includes 
gastric ulcer, other tumors of the stomach both benign and malig- 
nant, ami di'case of the pancreas, h\cr, gall bladder and lieart The 
onl> efTecti\e Ircalmcnt is surgical icscctiou of the tumor Whereas 
formerly the treatment of clioice w is partial gastrectomj , at the 
present time renio\al of the ciilne stomach legirdless of the size 
of the cancer ippe iis to be fa\oicd moie indmoie In cither case, 
all the dr umng 1\ mph nodes iic rcmoied The uUiviate disposition 
of ail} group of cases is ipproMinalel} as follows (percentages are 
based on the entuc gioup) l'ort> per cent ait moperable when 
first seen and bO per cent arc explored surgicallj hollowing this 
an addition il 22 per cent aic found to be moporiblc and roiighl} 
25 per cent are ipparcntU completcl} resectable Ihc operate e 
mortaht} is about 1C per cent, thus leaxmg approximittlj 20 per 
cent that are guen a chance of a cure Vt the end of fi\e jeais oiil} 
5 per cent or less of the original numlicr are ah\c Vside from the 
presence of the tumor itself and its inherent dangers, two com- 
plications that sometimes occur are hemoirhogc from erosion of a 
vessel and peritonitis from perforation of the ulcerating growtli 
The immediate complications following operation are peritonitis 
with or without leakage, pneumonia, shock from the extensive opera- 
tive procedure, pulmonirj embolism and mediastmitis 

Leiomyosarcoma — Vs the name implies tins tumor arises from 
smooth muscle (directly or from a leiomyoma) It constitutes only 
about 10 per cent of all gastric sarcomas and the latter form approxi- 
mately 4 per cent of all malignant tumors of the stomach Leiomy o- 
sarcoma has no predilection for either sex and the average age is 
forty -nine years — about a decade less than carcinoma Clinicalhj, 
there are three cirdmal manifestations (1) gastrointestinal hemor- 
rhage eitlier severe or lecurrcnt which results m anemia, (2) epi- 
gastric or left upper quadrant pam or discomfoit and (3) an upper 
abdominal mass Roentgenograms disclose a filling defect m GO 
pei cent of the cases v\hich is frequently interpreted as an extrinsic 
mass 1 liere m iv also lie stiffness of the gastric w all and a mucosal 
ulcei Gastroscopy miy show a protruding mass which slopes 
gently to the suiroundmg mucosa The tumor is primarily intra- 
mural, wlieiice it may extend extragastrically, mtralummalK or in 
both directions It frequently reaches a diametei of 15 cm It is 
firm well-cncapsulated or at least sharply demarcated, and when 
smaller diffusely greyisli white ^Vs it enlarges, it tends to become 
edematous, hemorrhagic, necrotic and even cystic Sometimes the 
latter replaces most of the central portion of the mass leaving only a 
narrow nm of tumor tissue at the penphery Calcification, hy aline 
(^generation, inflammation and absce'«s have also been recorded 
Histologically, the tumor is composed of interlacing fusiform cells 
that are shorter, more rounded and somewhat less regular than 
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is retained within the epithelial cells producing sharply defined 
round bodies mth vacuolated cytoplasm and peripherally com- 
pressed lunate nuclei (Fig. 273). This is the so-called signet-nng 
cell carcinoma. It is the type that is prone to metastasize to the 
ovaries to produce what has been called the Krukenberg tumor. At 
the opposite extreme is the completely undifferentiated carcinoma 
wherein the cells are arranged in clusters, strands, sheets or singl}' 
dispersed. They are frequentlj^ round or only slightly irregular, 
and may at first glance resemble reticulum cells or lymphoblasts. 
The endoplasm is scanty or moderate in amount and the nuclei are 
round or somewhat oval and h 3 '’perchromatic (Fig. 273). Between 
these two extremes the combinations are man}'’. In all carcinomas 
of the stomach there is an associated infiltration with varying 



Fig. 273 — Anapljistic and “signct-iing” cell caicinoma of the stomach x 100 


numbers of plasma cells, lymphocytes, monocytes, eosinophils and 
neutrophils. The degree of accompanying fibrosis is not uniform. 
In some cases, fibrous tissue formation is scanty, whereas in others, 
it is so profuse that the embedded neoplastic cells are found with 
difficulty and only after several sections are examined. The 
fibrosis reaches its acme in diffusely spreading cancers or the 
linitis plastica type of growth. 

Carcinoma of the stomach spreads by (1) direct extension to the 
esophagus, duodenum, omentum, pancreas, colon, liver and dia- 
phragm, (2) by lymphatic vessels to the nodes along the greater 
and lesser curvature, hilum of the liver, retroperitoneura and the 
left lower cervical region and (3) by the blood stream to the liver, 
peritoneum, lungs, ovaiies, bones and all other organs of the body. 
Sometimes the primary lesion remains small and tlie secondary 
m-owths are many, large and widespread, whereas at otlier times 
the mstric lesion is large and confined to the stomach. About 
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Id per cent of paticntb die from the carcinoma witliout in> evidence 
of s-pread even it necrop ^5 

A diagnosis of cancer of the btomach should be su^'pected m an> 
person past the age of fortj jLirs who lias s\ inptoms of indigestion 
It lb confirmed bj roentgenologic studies, bj gastroscopj and m 
some cases !>> gistroscopic biopsj A dij^crcnlial diagnosis includes 
gastric ulcer, other tumors of the stomach both benign and malig- 
nant, ind di'-easc of the pancreis, liver, gall bladder and heart The 
oiilj effective Ircalmcnt is surgical icsectioii of the tumor Wlieieas 
formerly the tieitnicnt of choice was partial gistrectom>, at the 
prc'cnt time removal of the entire stomich regardless of the size 
of the cancer ippciis to be f ivoicd moie and moic In either case, 
all the draining Ijmph nodes ire removed The uUunatc disposition 
of anv group of cises is approvimalelj as follows (percentages are 
based on the entiic group) Fortj per cent aic inoperable when 
first ''Ceii and 60 per cent are explored surgicallj Following this 
an additional 22 per cent arc found to be mopeiable and roughlj 
25 per cent aio appartntU coinplelcU rc'cctable liic operative 
mortahtj is about 16 per cent, thus leaving approximatelj 20 per 
cent that aic given a chance of a cure Vt tlic end of five \eais onl> 
5 per cent or less of tlic original number are alive \side from the 
presence of the tumor itself and its inherent dangers, two com- 
plications that sometimes occur arc hcmorrliage from erosion of a 
vessel and pcntomtis fiom perforation of the ulcerating growth 
The immediate complications following operation arc peritonitis 
with or without leakage, pneumonia, shock from the exteusue opera- 
tive procedure, pulmonarj embolism and mediastimtis 

Leiomyosarcoma — \s the name implies this tumor irises from 
smooth muscle (diiectlj or from a leiomyoma) It constitutes only 
about 10 per cent of all gastric sarcomas and the 1 itter form approxi- 
mately 4 per cent of all malignant tumors of the stomach Leiomy o- 
sarcoma liis no predilection for cither sex and the average age is 
forty-nine years — about a decade less than carcinoma Chmcalhj, 
thcic are three cardinal manifestations (1) gastrointestinal hemor- 
rhage either severe or lecurrcnt which lesults in anemia, (2) epi- 
gastuc 01 left upper quadrant pain or discomfort and (3) an upper 
abdominal mass Roentgenograms disclose a filling defect in 60 
pel cent of the cases winch is fiequcntly mterpieted as an extiinsic 
mass, There mav also l>e stiffness of the gastric wall and a mucosal 
ulcer Gastroscopy mav show a protruding mass wlucli slopes 
gentlv to the sunouiiding mucosa The tumor is primarily intra- 
mural, whence it may extend extragastncally , mtralummally or m 
both diicctions It ficquenth reaches a diameter of 15 cm It is 
firm, well-encapsulated or at least sharply demarcated, and when 
smaller diffusely greyish white M it enlarges, it tends to become 
edematous, hemorrhagic, necrotic and even cystic Sometimes the 
latter lepl ices most of the central portion of the mass leaving only a 
narrow rim of tumor ti^ue at the penphery Calcification, hyaline 
degeneration, inflammation and aliscess have also lieen recorded 
Histologically, the tumor is composed of interlacing fusiform cells 
that arc shorter, moic rounded and somewhat less regular than 
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normal cells. The nuclei are similarly shaped, hyperchromatic and 
disclose numerous mitoses. The tumor expands into rather than 
infiltrates the neighboring tissues. Of the collected series, metastases 
to the liver, bones, lungs, and other organs occurred in 15 per cent 
of the cases. The diagnosis is usually not made until the abdomen 
is explored. Treatment is gastrectomy. The 'prognosis is better 
than in gastric carcinoma. 

Lymphoblastomas. — ^Under this heading are included lympho- 
sarcoma, reticulum cell sarcoma and HodgMn’s disease. While the 
former two each constitute about 30 per cent of all sarcomas of the 
stomach, Hodgkin’s disease is responsible for only 8 per cent of 
these growths. Males are affected more frequently than females 
and the average age is about twelve years less than that in carcinoma. 
Signs and symptoms are not typical and consist of pain, belching, 
vomiting, anorexia, loss of weight and so forth. The lesions may 
involve only the stomach, or they may be part of a generalized 
systemic dissemination. They are more often found along the lesser 
curvature and posterior wall. They may be single or multiple, 
infiltrating or polypoid, superficially intact or ulcerated and vary in 
size from a few to many centimeters. They are soft or firm, and on 
section are diffusely grey or contain foci of necrosis and hemorrhage. 
Histologically, they resemble the respective lesions in lymph nodes 
and these are described in Chapter XVI. A clinical diagnosis is 
usually not possible. Treatment is gastrectomy followed by irradi- 
ation therapy. When the disease is localized to the stomach, the 
prognosis is better than it is in carcinoma, but when the gastric 
lesion is part of a systemic disease, the prognosis is poor. 

Mechanical Disturbances. — ^Under this heading will be included 
gastrojejunocolic fistula, intussusception, volvulus, foreign bodies, 
obstruction, rupture and hemorrhage. 

Gastrojejunocolic fistula. — ^As the name implies, this is a fistula 
between the stomach and colon by way of the jejunum. It is almost 
always the result of jejunal ulceration that follows a gastroenter- 
ostomy for a duodenal (90 per cent) or gastric (10 per cent) ulcer 
(Fig. 274). Rarely, it eventuates from a carcinoma of the colon or 
stomach. The jejunal ulcer appears from several weeks to several 
years Mth an average of .about four years after the gastroenter- 
ostomy, and the fistula up to twenty-one years with an average of 
four to nine years after the operation. The causes of the jejunal 
ulcer are probably the same as those of the original gastric or duo- 
denal ulcer (see gastric ulcer above). Some additional factors that 
have been incriminated are: operative trauma to the mucosa by 
way of the clamps, faulty technique, non-absorbable sutures, hema- 
tomas, and indiscretions in diet too soon after operation. The 
incidence of the fistula is difficult to determine, but the frequency 
of jejunal ulceration following gastroenterostomy is given as varying 
from 1.6 to 5 per cent. The lesion is practically confined to males, 
and the age limits are twenty to seventy years. Symptoms and signs 
are: (1) diarrhea (due to the .short circuit or irritation of the small 
bowel) consisting of sLx to ten watery, semisolid or fatty stools a da}'-, 
(2) eructation of gas with a fecal odor, (3) vomiting — this occurs 
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occi 5 \oii \\\y, , but r \Tel> cout wus fee'll material, (4) pain of \ anable 
ficquenci , tN po uul loc ition, (5) cmauation, ilch> dration ind weak- 
ness and (b) tcndciiK's uul ngidit> lU the left lo"er quidrant 
Tiie fistuh is iMnllj single, i(s edges on file jejunaf side ire 
smooth, while tho&c on the colic side uc indurated, the ounce is 
slurplj (Itfincd, of \ ujiiig mzc^ md «licn hiiull it iiuj bo hidden 
b, iinicoMl folds, Hid llicie is iisudlj i iiciitoneil reaction lutli 
adhesions The diagiioiii i» mule from a historj of ulcer tieated 
bj gaslroeuterostoinj winch is followed bj return of ulcei sjniptonis, 
diarrhei, foul bclclung md w isting It is coiifiimcd loentgeno- 
logicall> ob'CrMUg barium pass dircctlj from the stomach to the 


tiG 274 — dostrojijunocolic fistula One end of the ap|dicator js m the stuinuch (&} 
hilc the other end i» in the colon IC) The jejunum (J) hjs been opened 



colon or vice tcr^a Treatment is surgical and consists of undoing 
the fistula, or block le&ection of Iho stomach, jejunum and colon 
Ihe -prognosis i^ not good for the ulceis recui in from 40 to 60 per 
cent of the ca^iCs, fistulas recur in 12 per cent of the cases and the 
death rate is listed as \ arming from 15 to 27 per cent 

Intussusception — Iiuagiuilions of the stomach consist of 
stomach mto esophagus, stomach into stomach and stomach into 
duodenum The condition is not common It has been described 
at ah agos and has no piedihetion /or cither sex It is airaost alw aj s 
caused by a mucosal tumor tliat acts as a foieign body causing the 
contractions of the wall to propel it along the lumen The intus- 
susception ina> be (1) partial when onlj the mucosa is miohed or 
c^plete wlieii the entiie wall is miaginated and (2) central when 
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the whole circumference is pulled in or lateral when only one of the 
surfaces is involved. In the gastroduodenal type, the invaginating 
segment may descend to the first, second or third portions of the 
duodenum. Initial symptoms are those produced by the tumor, but 
when intussusception occurs they are those of obstruction and con- 
sist of pain, vomiting and flatulence. After ingestion of barium, 
roentgenograms, in cases of incomplete obstruction, show a central 
area of translucency. In some cases, the pedicle of the tumor 
becomes gangrenous and the entire mass sloughs into the lumen. 
In most, however, treatment is disengagement of the segments and 
resection of the tumor and portion of the stomach. 

Volvulus. — Volvulus of the stomach is an abnormal rotation 
which is reducible. The underlying cause is relaxed intra-abdominal 
ligaments and the contributing causes are obesity, trauma, marked 
weight loss and anomalous developments. The stomach may 
rotate partially or completely, anteriorly or posteriorly and along 
either the transverse or the longitudinal axis of the body. The 
condition is rare. The usual history consists of recurrent attacks 
of nausea and vomiting with epigastric pain. Occasionally there 
may be hematemesis and loss of weight. The diagnosis is made 
from a fluoroscope examination of the stomach after the ingestion 
of barium. 

Foreign Bodies. — These are much less common in the stomach 
than they are in the air passages or the respiratory tract. They may 
be divided into those that’form in the stomach — bezoars, and those 
that are swallowed. The word hezoar comes from the Arabic, 
Hebrew or Persian language and means that which counteracts 
poison. Its identification with concretions of the stomach is traced 
to the practice of utilizing such formations in the stomach and intes- 
tines of goats as the source of a tincture that was used against pesti- 
lence and poisons. Bezoars are of two types: (1) Trychohezoars — 
hair balls composed usually of hair and foreign material which, of 
course, are swallowed. They are, as a rule, built up in layers and 
may weigh as much as 5 pounds. They are frequently found in 
mentally deficient or insane, and are more common in women and 
children than in men. (2) Phytobezoars — vegetable concretions 
resulting from precipitation of the swallowed material in the stomach. 
At one time or another the following substances have been identified 
as contributing to the stones: persimmons, barks of trees, shellac, 
pumpkin residue, salol, grass, plant roots, bismuth, string, cocoaniit 
fibers and tobacco. Bezoars may remain symptomless or they may 
cause diarrhea, anorexia, weakness, loss of weight, anemia, vomiting 
and flatulence. Roentgenograms after ingestion of barium show a 
mass covered by a thin film of radio-opaque material. Treatment 
consists of removal by way of a gastrotomy. Foreign bodies are 
swallowed by children, the mentally deficient, the insane, professional 
jugglers, those with perversion of appetite and for suicidal purposes. 
The objects swallowed are varied and consist of pins, needles, knives, 
razor blades, coins, bones and so forth. If the objects arc small, and 
if the numbers are few, they will often pass through the .stomacii 
and intestines and be expelled in the feces. If the numbers arc 
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larjit, tlicn tlie\ tend to interlock and lodge In the stonuch thej 
githcr ui the dcpciideiit portion uul c lU'^ tiie org in to '' ig ^i/mp- 
toms uv the Mine is the\ iic m the else of hc/oirs Some of the 
olijects can be icmoicd fiom the stoinich csophigoscopicallj, but 
othei-s onl\ b\ w u of gistrotoin\ 

Obstruction —Obstruction of the stoin ich c in be cauml b\ m 
of tlic conditions ihcid\ consi<lcit(( in this clnpter, nimclj, (I) 
coHffciidflf— stenosis 01 itresn of the p>lorus, (2) tnjlammatory— 
chronic lupertrophic gastritis, ulcer, ictinomjcosis, syphilis ind 
tul)orcuIosLs, (1) tumors both l)cnign ind malign int iiid (4) vicchan- 
jcol disturbuiccs — mtussusceplion, \ol\ulus uid foieign liodics 
In addition, theic is m ricu/cdihita/jon of thcstomacli caused iiy coni- 
pres-'ioii of the duodenum hy the suiierior mesenteric irtcr> Pic- 
disposvng ffiuscs for this tjpc of obstruction iic emiciition, ptosi-,, 
shoit niesciiter\ 'tml loidosis 'the lesion occuis ifter ti uima, post- 
opcrituelj or during tlic course of iiniclitcd diseases Signs ind 
symptoms consist of \oinUing, pam, hiccough, distension of the 
abdomen, weight loss, ciniciition uul thirst Roentgenognms 
sliow a dilatitioii of the duodenum Trcalmcnl consists of keeping 
tlic stomacli empt\ and rcpleiushing the lost elcctiol>tes llie 
prognosis is good 

Rupture —Uuptuie of the stomach when mnssocivtcd with a 
pcnctiating ibdoimn d wound is spoken of as subcut ineous or Ssub- 
parietal ruptuie It is not common It affects males twice as fre- 
quenth as females uul has Ikcii dcscnlicd at ill ages It inaj be 
causedby (1) idiiectblow, i kick oi ciushmg mjurj , (2) bj mdiicct 
force such as falling on the lie id or (I) b> sudden uul sc\crc con- 
traction of the abdominal will, is b\ lomiting, particuhrJ} when 
the stomach is distended witli food or gas A piechsposmg factor 
m cases of oserdisteiision is wcikcmng of the gistnc wall due to 
paralysis of the ner\cs and to mterfcicnce with circulation llie 
lesion consists of (1) i partial tear of the mucosa, muscle or scrosi 
Tcirs of the mucosa maj Ixi associited with hematemcsis wliile 
otheis produce no specific ‘?>mptoms, and (2) i complete tear whicli 
results in sliock, liemorrhagc uul later peritomtis TJio diagnosis 
of a complete tear is confirmed bj demonstritmg a pneumoperi- 
toneum roeiitgcnograplncallj Trcalment in partial tears is sjmp- 
tomatie, wlieieas in complete leaia it is immediate laparotomj 
The mortality rate in cases lecorded m the literature is about 70 
per cent 

Hemorrhage into the '^tomicli maj be masbi%c when caused bj an 
erosion of a \cssel, or slight and prolonged wlien due to \enous or 
capilldrj oozing It ma> be evidenced by hematemesis, melena or 
occult blood m either the voinitus or stools In 90 per cent of the 
cases, it IS due to the following gastroduodenal lesions, ulcer, \arices 
gastritis, tuberculosis, sjplulis, carcinoma, benign tumors, dia- 
phragmatic hernia, trauma to abdomen, erosions from foreign bodies 
and hereditarj hemorrhagic tclangiecj asia Other conditions w hicli 
account for the remaining 10 per cent of hemorrliages are (1) blood 
djscrasias such as leukemia, aplastic anemia, liemoljtic icterus and 
purnura. (2) infectious diseases such as malaria, jellow fe\er 
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cholera, scarlet fever and variola and (3) diseases of the heart and 
lungs associated with circulatory failure and increased venous 
pressure. 
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cholera, scarlet fever and variola and (3) diseases of the heart and 
lungs associated ^vith circulatory failure and increased venous 
pressure. 
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Chapter XI 

foMVLL INTESTINE 
EMBRYOLOGY 

Since the small iiul large intestines ire closclj lolited embrjo- 
logicallj , the\ will be consuleicd together in tin's ‘'Cctioii As m the 
ebophagus iiul stomach, the ongunl cntodtimal tube foinrs the 
epithelial lining uid the iiutstnigbpl uichnic inesodoim gibe's ri^c to 
tlie connectue tissue, muscle and ptiitoncum At foui wteks of 
embrsonic life, the intestine is i single tube tint is inteirupted onlj 
111 its mul'poition bj the itt ichincnt of the Mtelhne duct (^olk 
stalk) Shoitlj theicifter, i \cntnl llcNion becomes accentuated 
and a bulge in the cuuld poition foiins the ccciim An aniiclock- 
uisc rotation canits the ci unal poition to the light ind niferioil> and 
the caudal portion to tlic left following this, thcio is a rapid 
disproportionate elongation of piiticularlj tlie small intestine, so 
tliat at seiea wteks most of the tuct hoiniatcf into tJie umbilical 
cord Ihrct weeks latei, tlie small intestine ic-cnters and its caudal 
portion fills the left side of the dxlomcn compie&sing the lower part 
of the colon to the left The large intestine re-cntcis last, and the 
cecal portion is earned to the light whcic it is fi\cd to the posterioi 
wall The vermiform appendix irises from the distal end of the 
cecal sac The terminal portion of tlic rectum comes from the 
cloaca and the anal canal arises from a shoit ectodermal proctodeum 
At SIX and seien weeks, a piohferation of the lining epithelium 
produces througliout the mte''tints •'Catteicd temporar> occlusions 
of the lumen which aie later lecanalized bj \acuoh2at10n 


ANATOMY 


The small intestine measures C5 metem in length, extends fiom 
the pylorus to the colon and consists of a cur%ed short portion, the 
duodenum and a long coiled portion, the proximal tw o-fifths of w Inch 
are called the jejunum and the distal thiee-fifths the ileum The 
duodenum measures 25 cm in length It has no mesentery, is, 
co\ered m part with peritoneum and encloses the head of the 


pancreas The first part is directed up and to the right beneath the 
h^ er and gall bladder, and anterior to the gastro-duodenal arterj , 
bile duct and portal vein The descending portion co\ ers the medial 
portion of the right kidney, lies behind the trans%erse colon and 
recei\es the bile and pancieatic ducts at the ampulla of Vater An 
angulation at the le\el of the fourth lumbar \ertebra carries the 
third portion across the mfenor \ena ca\a and another angulation 
carries the distal part anterior to or to the left of the aorta The 
coiled portion con'>titutes most of the small intestine It is almost 
completely imested by peritoneum and is attached to the nostennr 
abdominal wall by the mesentery The demarcation between the 
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between the column ir cells »rc goblet cells — eisilj recognizable 
because tl}c\ iio disteiuled with niuciid At tlie ba''es of the m11i 
arc the cripta of Lieberkulm Their depths contuu (1) Paneth 
cell^ — Hiese irt, 1 irgo cells tJ) it disclose in their supranuclear por- 
tion numerous coir^e coMiiophihc gi mules, (2) sc ittcied aigcntaflin 
ceJls which hi\c round nuclei uid hue stibnticlcar eosinophilic 
granules These cells t ikc a po-'itnc st un for sil\er and (3) m the 
region of the duodcml sphincter, the openings of Brunner’s glands 
Ihcse are branched, coiled mucous glinds tliat for the most pait 
are located m the submncosi 'Ihc hmuu pioprn is composed of 
connectnc tissue cont uiiing irgjroplnlic tilxrs, ind is hea\ilj 
infiltrated with pi isma cells, lymphocytes and cosmoplulcs Vggic- 
gations of Umphocjtcs m the vame lay or form solit iry lymph follicles 
and collections of these nnkc up the Pcycr’s patches llie latter 
are found, as a uilc, only m the ilcum whcic thev mcisuic as much 
as 2 cm across The submucosi is composed of connectnc tissue 
and the mu'cularis of two spiril laycis of miisclc 

PATHOLOGY 

Congenital Anomalies — De\clopincntal malformations of the 
Muall intestine uo ichlucls common llioy nny be listed as 
follows umbilical lierni i (omphalocele), faihne of normal lotation, 
transposition, puicreUic mclusions, stenoMs, atrc«in, diaphragms, 
duplications, cysts, di\erticuU, inc-Mjiiteiic cysts and Meckel's 
di\erticulum 

Umbilical herma or omphdocelc is a protrusion of abdominal 
contents into in abnoimal sac-likc umbilical cord Its origin may 
leflect a persistence of the normal fetal state al se\en weeks of 
embryonic life, or it may represent a protru&ion through an ab- 
normal opening after tlic intestines ha\e le-enteicd the abdomen 
The sac consists of a translucent membrane (the stretched cord) 
which nia\ easily lupture and icsult m e\isccration ilost liernias 
are small and aie amendable to surgical treatment 

Failure of normal rotation is usually limited to the last stage of 
the rotation in which ca'>e the mesentery fails to anchor along its 
base This results in a freely jno%ablc ileum and cccum, and carries 
with it the danger of \olvulus 

Transposition of the small mtestme repiesents a mirror image of 
the normal, wherein the cur\e of the duodenum is on the left side, 
the root of the mesentery is directed from right to left and the ileum 
empties into the cecum m the left lower quadrant It is accom- 
panied b\ transposition of other abdominal Mscera 

Pancreatic inclusions ate found in all poitioiis of the small in- 
testine, but they are lelatnely moic common in the duodenum and 
m ileckel's diverticulum Currently', three popular theories are 
put forth to explain their presence (1) portions of pancreas are 
transplanted from tlie original site during embryonic life, (2) tliev 
arise from metaplasia of the mtestinal epithelium either during 
embryonic or postnatalhfe and (3) they represent a reversion to 
a mnro r,rimu,^e phylogenetic type as seen in lower animals and 
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jejunum and ileum is arbitrary. The jejunum has a diameter of 
about 4 cm. and its walls are thicker, more vascular and redder. 
The diameter of the ileum is about 3.5 cm. The mesentery is fan 
shaped. Its root, measuring about 15 cm. in length, is directed 
obliquely from the left of the second lumbar vertebra to the right 
sacro-iliac joint. It crosses the horizontal portion of the duodenum, 
the aorta, inferior vena cava, right ureter and right psoas major 
muscle. The duodenum receives its arteries from the right gastric 
and superior pancreaticoduodenal branches of the hepatic and from 
the inferior pancreaticoduodenal branch of the superior mesenteric 
arteries, whereas the jejunum and ileum are supphed by the superior 



Fig. 275 — Section of small intestine shoivmg a normal villus, x 37.5 

mesenteric artery. The veins follow more or less the arteries. The 
nerves are derived from the vagus and splanchnic nerves through the 
celiac ganglia and the plexus around the superior mesenteric artery. 
The lymphatic vessels start in the mucosa as lacteals and end in the 
preaortic group of lymph nodes. 

The mucosa of the small intestine contains circular folds (valvulae 
conneventes) and villi, the purpose of which is to increase the 
surface area. The former are most prominent in the terminal 
duodenum and proximal jejunum where they measure as much as 
8 mm. in depth. The villi cover all parts of the mucosa and measure 
as much as 1.5 mm. in length (Fig 275). They are lined with 
columnar epithelium that possesses a striated free border. Scattered 
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tended enough with fluid to pioduce p'uu ukI (3) the blood supplj of 
the intestine is mterfeix-d with n. suiting iii sloughing of tlie niucosa 
and heinorihigc Ph^MCll cxaimnalwn nia\ disdove i palpible 
mo\ ible non-tciidei inti i-ibdoininil nii''», Msiblt peiistihsis and 
abdoninnl distention Obstiuctiou, if pitseut, is confirmed roeiit- 
genognphicdU 7'icalincnt is suigicil L\tirpition of the mass, but 
because the lesion is usinllj lulvmatcK coiiuccted with the mtestmc 
propel, the litter must often lx- scgmcntallj iC'Ccted If the dis- 
order is recognized and ticited e irU the prognoi,i8 is fair 

Diverticula of the small inlestmc nnt lie congenital or acquned 
Congenital dwQiUcnlx ue formed in the simc w i\ is aie duplications 
and c}sts, niineU, bj iiiegulii ciiiihzitious of the solid st ige of 
tiie intestine during ciiibr\onic development Ihet aic true out- 
pockctuigs uul contiiu ill the. liters of the lutcstuial wall ^Ic- 
qniicd diverticuli consist either of all the coats of tiie gut oi of ill 



but the muscle labels Tbcj occur il weak spots m the will, 
ninielj , at the entranee of the bile and jiancieatic ducts ind blood 
vtssels, or in aieas wheie the muscle has degenerated The in- 
cidence of divciticuli of the small intestine is given as fiom 0 IG to 
5 So per cent Thej have no picdilection foi either sex, aic rarely 
di-'Coveied hefoic the ige ol tinrtj jeus and aie usuallj seen m tlie 
sistli decade Thev aie single or multiple, ouhnaiilj nieasuie 3 to 
4 cm m giealest diameter, and communicate with the lumen of the 
intestine b\ naiiow or wide ostia In the duodenum, two-tliirds of 
the lesions ue found along the concavitj of tlu second portion non 
the entrance of the ampulla of Vater In tiie lest of the small gut 
most of tlieni are locited along the mescnteiic holder of the upner 
and middle timd of (lie jejunum (Fig 270) Uncomplicated di- 
ceiticula ire, ab a rule, symptomless although those in the duodenum 
am icputed to produce upper abdominal discomfort or nun naunm 
and eomitmg tMien infected duodtnil duerticula maj simulate 
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fishes, where pancreatic tissue is dispersed through the intestines, 
liver and peritoneum. 

Stenosis, atresia and diaphragms occur in any portion of the small 
intestine, but they prevail in the duodenum. A stenosis connotes a 
narrowing of the lumen, atresia a complete closure (both over seg- 
ments of varying lengths) and a diaphragm a membranous band 
that partially or completely traverses the lumen. Although many 
theories have been advanced from time to time to explain these 
anomalous formations, it is probable that the abnormalities are 
caused by a failure of the lumen to recanalize properly following 
the obliterative phase of development. In the duodenum, one-third 
of the lesions are found in the vicinity of the opening of the common 
bile duct, another third at the duodenojejunal junction and the rest 
in other portions. There is no predilection for sex or race. Clini- 
cally, if the obstruction is partial it may cause little disturbances, 
but if it is severe or complete it is accompanied by vomiting soon 
after birth. If the occlusion is proximal to the ampulla of Vater, 
the vomitus will be free of bile and material passed by rectum will 
be bile stained, but if it is below this level the opposite is true. After 
the initial episodes, blood in the vomitus is a constant finding. Ex- 
amination discloses a distended epigastrium, a soft mass in the 
region of the duodenum, visible gastric peristalsis, and, roentgeno- 
graphically, gas and fluid levels in the stomach and duodenum. If 
the obstruction is in the jejunum or ileum, the only clinical differences 
are that the entire abdomen is distended and the gas and fluid levels 
occupy varied portions of the small intestine. The only effective 
treatment is early surgical restoration of the lumen of the bowel. 
It should be stressed that at operation all portions of the intestine 
must be examined for the occlusions are sometimes multiple. The 
mortality rate is high. 

Duplications and cysts of the small intestine can be considered 
together for their genesis and clinical findings are similar. They 
have also been called reduplications, enteric cysts, enterogenous 
cysts, ileum duplex and giant diverticula. They too arise from 
abnormal recanalizations of the solid stage of embryonic develop- 
ment. The only difference between a duplication and a cyst is that 
the former connects with the intestinal lumen while the latter does 
not. Each contains most of the layers of the bowel wall. It is 
apparent that theoretically these abnormalities may be of many 
shapes and sizes and that they may have variable connections with 
the bowel. Thus a duplication may be several to many centimeters 
long and be connected with the main lumen at either end or any- 
where along its course. The cysts are round, oval or elongated and 
are distended with fluid. The duplications or the cysts may be 
intramural or extramural. The latter are frequently between the 
folds of the mesentery, but they may be along the free border of the 
gut and have their own mesentery. As a rule, however, some 
portion is intimately attached to the main alimentary tract. Most 
of the duplications and cysts occur in the ileum. As a rule, the^’’ are 
found in children and are symptomless until (1) they obstruct the 
lumen of the gut from pressure of the mass, (2) they become dis- 
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tended enougliuith fluid toproducepuiiind (d) the blood supplj of 
the mte^tme intcrfeicd with it'»ulting m sloughing of the mucosa 
and hemorrlugc PliNsicd cxamwation mu di&closc i palpible 
mo\ab!t non-ttmlci lutri-ibdommil miss, Msilde pcrist iliMs ind 
abdomind disttutioii Ob^tiuction, if picstut, is confnmed locnt- 
gcnogriphicdh Trca(inciit is siirgicd t\tirpitiou of tlie miss, l)ut 
liecuise the lesion is Ubudl> mtiinitcU connteted with tiic intestine 
projier, the litter must often l)C segment ill\ lescctcd If the dis- 
order is lecognized ind tie ited e irh the prognoiiis is f iii 

Diverticula of the smill inteatine mu l>e congcnit il oi acquiied 
CoH^cudol duerticuU am formeil m the Mine w u is iic duplications 
and cjbts, naineh, bj iriegulir cmdi/itions of the soliil stage of 
the intestine during embr\onic ilceelopment Ihcj lie true out- 
pocketings and cont un ill the lijers of the mtcstni il will Ic- 
q}nred <h\crticuli consist cilhei of ill the toils of the gut oi of ill 



but the muscle lajers Ihej oceui at weak spots m the will, 
namely, at tlie enti incc of the bile uid p lucie itie ducts and blood 
\cs',els, or in aieas wlicic the muscle his degeneritcd Ihe m- 
CKlencc of duerticula of the small mtcstmc is gueii is from 0 10 to 
pel cent Ihe} have no piedilcction foi citiiei sex, aie raid} 
^ thirtj jeus and aie usu ill\ seen m the 

sixth decade Thej aie single or multiple, oidmaiil} measuie 1 to 
greatest diametei, and commumcitc with the lumen of the 
1 u I" tlW' duodenum, two-thiids of 

t A ^ aie found along the cone u itj of the second poi tioii near 
moJ of ‘ o' In tlie le^t of tile -m ill gut, 

and mwltli along the meseiitciic boidci of the upper 

IcrtiMiji Ir, ““ C'tg -271.) Uncomplicated di- 

aic renutod tn nf *i** ilthough those in the duodenum 

and \oimtinir wpper abdominal discomfort oi pain, nausea 

g Mieii infected duodenal duerticula maj simulate 





368 


SMALL INTESTINE 


acute cholecystitis, duodenal ulcer or pancreatitis and jejunal 
diverticula are indistinguishable from appendicitis. Other comr 
'plicaiions common to both duodenal and jejunal diverticula are; 
inflammatory perforation, local abscess, peritonitis, adhesions, in- 
testinal obstruction, ulceration, hemorrhage, and secondary mahg- 
nant tumor formation. In addition, those in the duodenum may 
be accompanied by obstruction to the common bile duct and those in 
the jejunum by formation of concretions with dislodgement and 
intestinal obstruction, by traumatic rupture and volvulus. Treat- 
ment will depend entirely upon the type of accompanying compli- 
cation. In asymptomatic cases,?no therapy is necessary. 

Mesenteric cysts. — ^The term mesenteric cyst merely connotes a 
cyst within the mesentery, and as such includes not one type but 



Fig. 277 — Mestentenc cysts of intestinal (left) and lymphatic (right) origin. 


many types of cysts. They may be divided into (1) those arising 
from embryonic remnants, such as sequestrations of the intestine or 
pinched'^ off intestinal diverticula, lymphatic channels, germinal 
epithelium of the ovary, Wolffian body or Mullerian ducts, (2) those 
of inflammatory origin, such as echinococcus disease or degeneration 
of a tubercular mass and (3) those arising as a degeneration of a 
malignant tumor, such as a myosarcoma or fibrosarcoma. The 
incidence is given as 1 in 100,000 hospital admissions; females are 
affected somewhat more frequently than males, and they are found 
at all ages from fetuses to the aged. Early, there are no symptoms 
and the tumor may be discovered by palpation alone or by distention 
of the abdomen. Later, symptoms are those of the complicahons 
which consist of the following: (1) Intestinal obstruction. Ihis 
occurs ultimately in about one-half of the cases and is due to em- 
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bracing of the bowel bj the mas*, to simple coinpiesijioii or to torsion 
of the cjat Iht obstiuctioii inij be partial uid chronic oi acute, 
or it nni be complete (2) Peritonitis consequent to intestinal 
obstruction or rupture of tlie ejat (3) Hunorrliage into the cjst 
from eiosion of i veascl iml (4) Ruptuic of the ejat Roentgeno- 
grams will occasionallj disclose i shadow 
Palhologicalhj, is would be cxixictcd, the c^sts lie of ^arlous 
tjpes llie two most commonlj encountcicd, however, iic those 
originating in mtcatnul seipicstrationa or diverticula and those 
consisting of dihtcd Ijmphatic chaiiiicls bometimts both tjpes 
are found in a single specimen (Fig 277) Ihe size varies fiom i 



f(n millimotors to 30 cm or more m diameter Cjste of enlenc 
origin are ueuallj umloe^ar and ha.c nails that measure as mLli 
as 1 em m diameter The inner surface is smooth or ronrii mid 
he lumen contains colorless or bronn mucoid material Ko- 
hgicalhj, tlie ttall of the smaller cjsts maj duplicate that of the 
intestine (Fig 278) Vs the cjst becomes larger! bon me? 
mucosa first disappears and is replaced with fibrous VJJn V 
the muscle bjers aic also absirbed In the end th? 
consists of a mass of hvalmized fihinns tic im i 
scattered IjmphocMes anri^lh fXl'f 

are often muUilocular, Ime thin transmi^nt c>sts 

nith clear straw colored or liemorrlmg.c'^ fluid 
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walls are formed of thin strands of connective tissue lined by a single 
layer of endothelial cells. 

A precise preoperative diagnosis is difficult for there are many 
cysts and tumors in the abdomen that will clinically duplicate 
mesenteric cysts. Treatment is enucleation of the tumor accom- 
panied by resection of the intestine when necessary. Marsupi- 
alization is performed when the patient cannot tolerate a more 
extensive procedure. The prognosis is good in the absence of 
complications, but is attended by a 35 to 50 per cent mortality when 
resection of the bowel is necessary. 

Meckel’s diverticulum is only one of a group of anomalies that 
arise from the vitelline duct. The others, although rare, may be 
listed as follows: (1) Persistence of the entire duct forming a 
fistula between the intestine and the umbilicus. Escape of intestinal 
contents in such cases causes excoriation of the skin of the abdomen. 



Fig 279. — Meckel’s diverticulum. 


(2) Complete obliteration of the duct leaving a persistent fibrous cord 
that connects the umbilicus with the ilium. (3) Obliteration of only 
a segment of lumen anywhere along the original course. (4) Dis- 
tention of the patency to form a central or terminal cyst. 

A Meckel’s diverticulum is a diverticulum that forms from the 
intestinal portion of the vitelline duet. It is a blind pouch usually 
with a wide ostium that measures 1 to 3 cm. in length and is located 
in the ante-mesenteric border of the ileum (Pig. 279). In infants, 
it is found 30 to 46 cm. and in adults about 107 cm. proximal to the 
ileo-cecal valve. Its incidence is reported as 1 to 4 per cent of the 
general population. It is usually discovered between the age.s of 
ten to thirty years, and is three times as frequent in males as it is 
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111 females The anonialj i-s symptomlcss until cotnphcalions aii^e 
The&c maj l>c gioupetl as follows (1) Injlavunalion which niaj be 
acute and '<c\ere or cliromc ind mild S> mptom-, in such instances 
are indistinguishable fiom those of appendicitis (2) Pcplxc 
ulceration of the adjicent intestinal mucosa Ihis is due to '•ccic- 
tioii of h^ drochlonc acid and pepsin fiom heterotopic gastiic miico-' v 
Such aberrant ti-'suo is found in 23 ixn cent of ill dueiticula and 
proi)abI> arises as i proliferation of plunpoteiit pnnjitiie ento- 
dermal cells that ha^c been incorporated in the diserticulum 
Svmptoms of ileal ulcer aie the same as tho-c of duodenal ulcer 
The> maj erode a \es''cl and produce intestinal hemoirhage or thej 
ma> perforate the bowel and cause pciitonitis Other iieterotopic 
tissues encountered arc pancreatic, biliao, duodenal ind colonic 
(3) Obstruction This ma\ be mild or severe and parti il or com- 
plete It IS due to volvulus of the ileum about a persistent coid or 
to intussusception The latter arises as a lesult of the diverticulum 
itself or as a result of tumor formation at its base (4) 1 lie de^ clop- 
ment of both benign and malignant tumors ftome of tho^e de- 
scubed are carcinoid, cnteroc>stomis, adenoma, carcinoma ind 
sarcoma The diagnosis of Merkel's divcrticuhim witli its vaiious 
complications is difficult It is most often confuted witli acute 
appendicitis Treatment con«iists of surgical lemoval In diverti- 
cula that aio tlie seat of pathologic changes, tlic mortahti/ rate is 
recorded as varying from 0 3 to 47 per cent 
Inflammation — Non-specific Inflammations — These consist of 
acute phlegmonous cntoritis and duodenal ulcer 
Acute phlegmonous enteritis is analogous to plilcgmonous gastritis 
which has been de«cril)cd m the picccding cinpter It is in un- 
common condition tint is ciUM'd bj pvogenic organisms among 
which the streptococci piedommate Ihe route of infection is bv 
wa> of the blood stream or cliiectiv through the mucosa Pre^ 
disposing factors for the latter aic ihdommal tiauina, foicign bodies, 
intestinal pansites and portal stasis and for the foimer pneumonia, 
scailet fever and tonsillitis IJic disease is picscnt at ill ages but 
predominates between tlurt.v and se\entj. md it iJTccts miJes 

thicc times as often as females Sumploms ind signs consist of 
sudden epigastric or peri-umbilical pain, constant sometimes fecal 
vomiting, constipation, less commonlj duiihea, raielj melcni, 
fever, leukocj tosis, abdominal distention and tendcincss, ind 
jaundice if tlit lesion is in the duodenum 
The jejunum is involved most ficquentlv, followed 1)} the duo 
dcuum and tiicn tlic ileum 'Ihe tmohed segment mcasuics fiom 4 
to GO cm in length and is slurph oi mdistmctiv demaicatecl from 
the adjacent normal bowel Ihe seiosa is led, edematous and 
covcicd witJi fibrinous or jeJJowish gaey foci, tJie u ill is thick, 
heavy and iigid, the subinucosa is edematous and meisuies 1 cm’ 
or more m tlnckness, tlie mucosa is giey and intact or superficialh 
ulccrited, tlic circular folds are swollen and rigid, tlic lumen is 
gre itb reduced m size, the mcsentcij is tliick and mdui ited, and 
It the lesion is m the duodenum, the pmcieas iiecomes secondarilv 
involved Tn almost all cases, theie is a locilized fihimous pen- 



372 


SMALL INTESTINE 


tonitis while in a few, even without perforation, peritonitis is 
generalized. Histologically, as in the stomach the characteristic 
changes are severe edema and diffuse infiltration with neutrophils. 

A pre-operative diagnosis is virtually impossible. Treatment is 
segmental resection of the bowel. The mortality rate is high. 

Duodenal Ulcer. — The theories regarding the causes of duodenal 
ulcer are the same as those described in the preceding chapter on 
gastric ulcer. A word or two, however, should be added concerning 
an acute ulcer that follows cutaneous burns (Curling’s ulcer). The 
causes of this lesion have also been the subject of much speculation. 
The most reasonable explanation appears to be as follows. Cu- 
taneous burns are usually accompanied by mild or profound shock, 
and shock is manifested by a generalized capillo-venous atony and 
congestion. In the duodenum, as in the rest of the gastro-intestinal 
mucosa, this congestion is followed by erythrocytic diapedesis and 
extravasation amounting in some cases to ecchymoses. It has been 
demonstrated that such a mucosa is vulnerable to otherwise incon- 
sequential trauma (such as might occur from food or gastric juice) 
and, in fact, that it is often the seat of superficial erosions. An 
extension of the latter results in acute ulceration. 

Clinically, duodenal ulcer appears to be more frequent than 
gastric ulcer, although actually the incidence is about the same. 
The sex, age distribution, symptoms and signs are similar to those 
outlined in the section on gastric ulcer except, of course, that the 
crater is demonstrated radiologically in the first portion of the 
duodenum. Pathologically, the lesion is almost always found within 
2.5 cm. of the pylorus (Fig. 280) and presents the same gross and 
microscopic features as does gastric ulcer. If healing does not take 
place, the ulcer may result in the following: (1) Hemorrhage. This 
occurs in about 13 per cent of all cases and when severe is usually 
the result of erosion of the pancreaticoduodenal artery. (2) Per- 
f oration. If the ulcer is located on the posterior wall it will penetrate 
into the pancreas where it may produce an abscess or pancreatitis. 
If it is located on the anterior wall, it will perforate into the peritoneal 
cavity in the absence of adhesions or into the gall bladder, liver or 
other organs if there are preformed adhesions. Perforation into 
the peritoneal cavity is accompanied by the symptoms and signs 
already enumerated in the section on gastric ulcer (p. 344). (3) 

Obstruction. This may be due to fibrotic stenosis of the duodenum 
or simply to edema and spasm consequent to the irritation produced 
by the ulcer. The symptoms are those of any duodenal obstruction. 
It is to be noted that carcinoma practically never occurs as a com- 
plication of duodenal ulcer. 

The diagnosis of duodenal ulcer is made from a history of epi- 
gastric pain that has a definite relation to food, and by demonstrating 
the crater roentgenographically. Treatment is medical and surgical. 
As in gastric ulcer medical therapy consists of a bland diet, anti- 
spasmSilics, sedatives, antacids and psychotherapy. Surgical ther- 
anv is definitely indicated in severe hemorrhage, perforation, ob- 
struction and the presence of intractable pain. The old operation 
of simple gastroenterostomy has in recent years been superceded by 



SMUL IWTLSTIM 


373 


resection of the ulcer itself and of the acid beanng portion of the 
stoniacJi E^en more recentl3, resection of the ta^us ncrics either 
supradiaphragmatically or infradiaphragmatically has been reported 
as ha\ mga salutarj effect T.he indications for its einploj nient ha\e 
been listed as (J) cases pieMOUsly operated upon ^\llele a ne\\ ulcer 
has formed, (2) the piesencc of intractable pain or pain associated 
with en\ironmontal stress that icspouds to antacids, (3) repeated 
hemorrhage and (4) peiforation It is said to be contraindicated 
(1) when the patient is psjchotic or psjchoneuiotic and the pain 
is not reliDNed by antacids, i c , it isB^^ot due to the ulcer, (2) in 
patients that are bleeding and (3) when theie is fibrotic stenosis 



Fig 280 — Acute duodenal ulcer 


The physiological changes reported as de\ eloping consequent to 
sectioning of the \agus ner\es have been enumerated under the 
causes of gastric ulcer Here it is sufficient to state that on the basis 
of preliminary reports, there appears to be an immediate and sus- 
tained alleviatioa of the ulcer sj mptoms and a hcahng of the defect 
Disturbing side effects sometimes encountered consist of diarrhea, 
lullness and sen&ations of pressure in the epigastrium, weakness, 
and, most troublesome of all, chrome gastric dilatation Whether 
tlie gastric dilatation and retention will outweigh the initial benefits 
or whether other as jet unrecorded ill-effccts will de\elop in ^agoto- 
mized patients, time alone will tell for the opeiation is too recent 
to be properly evaluated The prognosis m duodenal ulcer parallels 
that m gastric ulcer ^ 
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Specific Inflammations. — Granulomatous lesions of the small 
intestine may be grouped into four categories, (1) Boeck’s sarcoid, 
(2) syphilis, (3) tuberculosis and (4) regional enteritis 
Boeck’s sarcoid is so uncommon that little space need be devoted 
to it here. The intestines have been reported to be involved in a 
few cases of the disseminated form of the disease and in a still 


fewer number of cases has the disease been recorded as primary and 
localized to the small bowel. Clinically, the disorder simulates 
regional enteritis. There are lassitude, loss of weight, nausea and 
vomiting, anorexia, and diarrhea. By roentgen examination, how- 
ever, it is said to lack the ''string sign’’ of regional enteritis; the 
mucosal pattern is that of swelling and hypertrophy of the folds 
rather than denudation, and the changes are more diffuse than seg- 
mental. Grossly, short or long portions of the bowel are externally 
rough, granular and shaggy; the wall is thick and fibrotic; the 
mucosa is diffusely and uniformly covered with nodules measuring 
2 to 4 mm. in diameter and it may be superficially ulcerated, and 
the lumen is reduced in caliber. Histologically, the characteristic 
unit is the solid epithelioid tubercle. 

Syphilis of the intestines constitutes less than 2 per cent of all 
syphilitic lesions. Clinically, it may be divided into (1) congenital 
syphilis which is characterized chiefly by diarrhea and cannot be 
differentiated from simple enteritis or tuberculosis, (2) acquired 
secondary syphilis which is characterized by malaise, diarrhea, 
cramplike pains and fever and (3) acquired tertiary syphilis in which 
there is at first diarrhea, blood and pus in the stools, colicky pains 
and tenesmus, and later progressive obstruction with constipation 
or constipation alternating with diarrhea. The congenital form of 
the disease is usually encountered in stillborn infants, those dying 
soon after birth or those dying in early childhood. Grossly, the 
lesions appear as raised, yellow, broad bands that occur at irregular 
intervals and tend to encircle the bowel. Some disclose multiple 
ulcerations. Histologically, there are either miliary gummas or there 
is a diffuse infiltration with plasma cells and lymphocytes. The 
inflammatory cells as in other syphilic lesions are grouped around 
vessels and these show the usual endarteritis obliterans and peri- 


endophlebitis. In acquired secondary syphilis, the lesions are those 
of acute enteritis. In acquired tertiary disease, there are mucosal 
and submucosal raised infiltrations which break down, ulcerate, 
extend, encircle the bowel and upon healing produce stenosis. The 
ulcers have greyish white necrotic floors, hard bases and may per- 
fofate to produce a localized abscess or peritonitis. Histologically, 
th^^veal either small gummas or the usually diffuse inflammatory 
infiltfi^jn. A clinical diagnosis of syphilis is only presumptive 
and of ' ’ , extremely difficult to make. A pathologic diagnosis 

can be m nly histologically. The demonstration of spirochetes 
particular! ‘ rtiaiy lesions is difficult. Treatment consists of 

^ ntisvphilitic py and, when complications such as perforation 
stenosis ari. , ' propriate surgical therapy. The -prognosis in 

couiied seco type is good, but in the others it is guarded. 
«rci^Mtts of th Stine is caused by either the human or the 



SU \LL I\rESlINL 


375 


boMiie t.tnni of tubercle bacillus, md is almost ilw ija bi ought 
about b\ swallowing the oi^anisnib m sputuin oi in contaminitcd 
milk A few orgamsias nigealed sporicticillj probibh exu^e no 
harm, while i continuous and copious suppU iffcct that segment 
of the bowel wheic theie is temporan stasis of food ind where there 
Is an ibundant suppl} of lymphatics, nimch, the toucr ucum 
lubeiclc bacilli pass through an intact imicosi without any detect 
able mjurx Ihey lodge m the summits of the solitary lymph 
follicles and Pe^er’s patches where tliev soon produce giey tianslu- 
cent pinpoint tubercles Ihesc aic surrounded by scrum ind 
ery throc\tes the lesion incieases in size the ccntci softens ind 
liquefies lesulting in a 1 to 10 mm puiphsh icd mucosal nodule 
Iiuohement of tlie oxerlying mucosa protluccs ulccrition, perfoi- 
ation and sloughing of the epithelium Ihis levies i sm ill ulcer 
with overhanging edges and paves the wvy foi aniimucdiatc and 
intense secondary iiiflamniatioii feiiiiultaiicously, hjcteui aie 
carried along the ly mphatics to adj itciit and subj iccnt tissues w licit 
tliey foim new tubercles and the piocessiepc its itself Ultimately, 
there aio numerous grossU detect ible miicosil tulicicles, nodules 
and ulcers that first occupv the solitary follicles ind I’cver's pitches, 
but later, extend beyond these in an iricgul u mannei The lesions 
penetrate to varying depths and on the sciO'il suificc ue usually 
repic&enled by numerous pinpoint tulxnclcs tint iie often dis- 
tributed in a cord-hke fashion along the conise of the lymiilntics 
In some cases, caseation and ulceration picdommitos {ukcratiic 
type), wlulc in otlicrs the repaiativc piocess piedoininito (hyper- 
plastic type) Tlve leparativc process first consists of non-specific 
granulation tissue which is composeil of fibioblists cipillaiios and 
inflammatory cells, and later of contracting dense fibious tissue 
This results m thickening, ^tilTening and tumcf iction of the wall to 
produce a mass or a constriction that is easily mist iken foi a neo- 
plasm (Fig 281) In cases where the oiigmal iilcei js small and 
the destruction of tissue minimal, however, the conseiiuent fibious 
tissue contracts and the mucosa regciici itcs leaving little or no tell- 
tale evidence of a previous infection The mescntciic lymph nodes 
are mv olv ed by the tuberculous process in alnnit 25 pci cent of cases 
Intestinal tuberculosis is, found lu 85 per cent of c uses of pulmonary 
tuberculosis with cavitation and m 50 jxii cent of cases of pulmonary 
tuberculosis without clinical evidence of cavitation The disease 
has no predilection for either sex and it occuis at ill ages Signs 
and symptoms aie extiemely variable In some easts of pulmonary 
tuberculosis, any digestive disturbances, abdominal discomfort or 
simply merely failure to improve should suggest tuberculo&i-s of the 
bowel In others, theie may lie abdominal pain, dianhea, consti- 
pation, diarrhea alternating with constipation, elevated oi swinging 
temperature, loss of weight and blood m the stools Roentgeno- 
grams disclose local and general increase of motility, spastic filling 
defects or complete obstruction The complications aie (1) stenosis 
and obstruction, (2) perforation winch occurs m 3 7 per cent of all 
cases, (3) non-specific pentomtis (as a result of perforation), (4) 
fecal abscess and (5) amyloidosis Treatment consists of general 
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anti-tuberculosis measures and of surgery when the first four of the 
aforementioned complications arise. The 'prognosis depends upon 
the general condition of the patient and the stage of the pulmonary 
disease. 

Regional enteritis has also been called regional ileitis, terminal 
ileitis, acute ulcerative ileitis, specific inflammatory granuloma, 
non-specific ileocolitis, chronic cicatricial enteritis, ulcerating 
stenosing enteritis and Crohn’s disease. It is a chronic specific 
granulomatous disease of the intestine of unknown etiology. Among 
the numerous causative factors that have been suggested are (1) 
bacteria as B. coli, B. dysenteriae, tubercle bacillus, bacillus acido- 
philus and anaerobic streptococci, (2) bacterial toxins, (3) viruses, 
(4) parasites, (5) allergy, (6) foreign bodies, (7) abdominal trauma, 
(8) impairment of blood supply, such as consequent to intestinal 



Fig. 281 — ^Tubeiculous stiictuie of the ileum The lesion is similar to constricting 
carcinoma shown in Fig 283 Another stiictuie at thel^ileo-cecal valve was responsible 
for dilatation of the distal segment. 


obstruction, partial volvulus, mesenteric thrombosis and incar- 
cerated hernia and (9) low grade chronic lymphangitis with obstruc- 
tion. The disease occurs at all ages with a peak incidence between 
ten and forty years, and affects three males to every two females. 
Symptoms are quite variable but ordinarily they may be grouped 
into four categories : (1 ) Those that are indistinguishable from acute 
appendicitis. There may be pain, tenderness in the right lo\yer 
quadrant, fever and leukocytosis. (2) Those that mimic ulcerative 
colitis and present colicky abdominal pain, diarrhea, blood and 
mucus in the stools, malaise, loss of weight, secondary anemia and 
intermittent fever. (3) Those of chronic incomplete inte.stinal 
obstruction exhibiting abdominal cramps, borborygmus, visible 
peristalsis, intermittent vomiting and sometime.s a visible mass. 
(4) Those consequent to fistulous formations with other organs, 
abdominal wall or fistula in ano. Roentgenograms with the aid of 
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baimm disclose rigidity, a filling defect, a tliui intgular linear 
shadow (string sign) or a complete obstruction 

The lesion maj in\ol\e an> portion of the smill bowel and, 
occasionall) , a segment of the large intestine, but it is nio-it common 
in the lower portion of the ileum It is usinllj single but maj be 
multiple, ami it m\ohes ‘«\cral or man> ccntimotors of the gut 
In earlj cases, there is often some serous fluid m the peritoneal 
ca\ity The imoUed segment shows a mottled icd dull fibrin 
co\ered seroai, a thick edematous and indurated wall, and super- 
ficial ulcers of the mucosa, particularh opposite tlie mesentery 
The mesentcij is thick, edematous and tontauis enlarged Ijmph 
nodes \s the lesion progiesses the serosa becomes fibrotic, thick 
and granular, the wall is broadened, rigid, unjiclding, gre> ish’w lute 
and fibiotic, the mucosa is irrtgularlj' ulcerated and the remaining 
islands of tissue becomes Inperplastic to form polj poid e\cicsccncies. 



and the lumen is gieatlj reduced in caliber or oomph tel> occluded 
(Fig 282) As a rule, the maohed segment is sharply demarcated 
from normal bowel, kinks ma^ form as a result of adhesions, and 
the lumen proviinal to the lesion may be dilated Histologically, 
the acute hsions re\ea! a fibnno-purulcnt exudate co\enng the 
ulcers, an infiltration of the wall with neutrophils and edema and 
liemorrhage m the serosa Later, the mucosa is partl\ or entirely 
eroded and leplaced with non-specific inflammatory cells among 
wlucli neutrophils are abundant, tho submucosa and rest of the 
wall IS gicatlj thickened first bj granulation tissue and later by 
fibrous tissue, and there are often focal collections of mononuclear 
cells with penpheral giant cells forming spurious tubeicles The 
draining lymph nodes lexeal longestion, dilated lymphatics edema 
an infiltration with plasma cells and fewer neutrophil, focal 
collections of mononuclear cells fonumg "tubercles” similar to those 
in the bowel and no fibrosis 
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The diagnosis is made from a consideration of the history and 
from roentgenographic studies. Clinically, the lesion is confused 
with almost any pathologic condition in the abdomen but partic- 
ularly, with acute appendicitis, ulcerative colitis and hyperplastic 
tuberculosis of the small intestine. Treatment is difficult. In acute 
stages the consensus appears to be to do nothing surgically, for it 
has been shown that some of the lesions regress spontaneously. In 
chronic stages, wide resection of the involved segment together with 
a wedge of mesentery relieves all symptoms (temporarily at least) 
in two-thirds of the cases. The prognosis must remain in doubt 
for many years because recurrences and complication, such as 
intestinal obstruction and fistulas, are common. Permanently good 
results are obtained in only 50 per cent of cases. 

Tumors. — From a histogenetic point of view, neoplasms of the 
small intestine may be classified as follows: From the epithelium 
there may arise an adenoma, papilloma, carcinoma and carcinoid; 
from connective tissue, a fibroma, fibrosarcoma, myxoma and 
myxosarcoma; from fat, a lipoma and theoretically a liposarcoma; 
from vessels, a lymphangioma, hemangioma and hemangiosarcoma; 
from nerves a neurofibroma and neurofibrosarcoma; from muscle, 
a leiomyoma and leiomyosarcoma; from lymphoid tissue (reticulum 
cells), a plasmacytoma and lymphoblastoma which includes lympho- 
sarcoma, Hodgkin’s disease and reticulum cell sarcoma; from 
normal tissues abnormally arranged or from embryonically mis- 
placed tissue, a myoepithelial hamartoma, and from foreign tissues, 
secondary neoplasms and endometriosis. 

The signs and symptoms produced by tumors of the small bowel 
are quite similar regardless of whether the neoplasm is benign or 
malignant, or whether it involves the duodenum, jejunum or ileum. 
Treatment, basically, is also the same. In order, therefore, to save 
space and spare useless repetition they may be considered forthwith. 
The onset of symptoms may be insidious and over a period of many 
months or years or it may be abrupt. The former is due merely 
to the presence of the tumor or to gradual and partial obstruction. 
In such cases there may be any combination of the following : vague 
abdominal distress or pain (located in the epigastrium if the duo- 
denum or upper portion of the jejunum is involved or in the lower 
abdomen or right lower quadrant if the lower portion or the terminal 
ileum is involved), anorexia, weakness, loss of weight, nausea, 
vomiting (which may contain blood, bile if the lesion is below the 
ampulla of Vater, and fecal material if it is in the distal portion of 
the bowel), melena or occult blood in the stools, secondary anemia, 
diarrhea, constipation, diarrhea alternating with constipation, and 
jaundice. Onset of sudden symptoms means acute and usually 
complete obstruction. This may be heralded by any of the afore- 
mentioned symptoms and signs of it may be the first indication that 
something is amiss. It is due to direct occlusion of the lumen by 
the tumor to an intussusception or, raiel 3 ’’, to a volvulus. In such 
instances,’ there is a sudden sharp colicky agonizing pain in the 
epigastrium or the right lower quadrant which is as.sociated with 
vomiting, shock, emptying of the bowel and blood and mucus in 
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the stools Plusical examination discloses a distended abdomen, 
Mhible peristalsis, borborigmus and a palpable nn^s Roentpno- 
grams, with or without the aid of barium, are extrcmel> helpful in 
at least locali 2 ing the site of the lesion The\ maj disclose an 
obliteration of the normal rugic, a crater like defect, a decreased 
area of den'>it\ due to a pohpoid intraluminal mass, residium of 
barium in the iiuohed loop or complete obstruction Treatment of 
benign tumois is local excision if this is feasible, or segmental 
ic'-ection of the bowel if it is not Treatment of malignant lesions 
IS wide segmental resection of the iinohcd intestine together with 
all possible di^eised tissue and Ijmph nodes In the jejunum and 
ileum, this usualh means a wedge of the me'entor\, while in the 
duodenum, it might mean pirt or all of the held of the pancreas 
Postoperative iiiadiation in ciscs with mahgnuit neoplasms is 
optional m all but the Ivmphobl istonus wheic it is mandator} 

Fuither ''pecific consideration will be devoted to the following 
benign tumois, adenoma, henungioma and lipoma and to the 
following nuhgnant tumois, carcinoma, caicinoid, neuiofibro- 
sarcoma, leiom}osaicoma, 1} mphoblastomas and sccondar} neo- 
plasms 

Adenoma — llic same distinction sliould be mide among adenoma, 
papilloma and polvp in the snuU mttstine as has been outlined foi 
similar tumois in tlie stomach Adenomas con'litute from 30 to 
40 pei cent of ill Ixinign tumois uid about 8 pci cent of all t}j>es 
of growths of the small intestine Most of them iie a'l^mptonntic 
and are discoveicd at autops} Thc> have been found at all ages 
from SIX montlis to tlie seventh decade and liave no piedilcction foi 
any race or either &ex Thev ait moie common m the louer portion 
of the small bowel, art usually single but may be multiple, and always 
bulge into the lumen Then size varies from a few millimeteis to 
2 01 3 cm in diameter Tlicy may be sessile or pedunculated, and 
if the latter, the pedicles may be broad and squatty or long and 
slender In cither case, the fiec portion is usually expanded to 
form a mushroom-hke mass that is smootli, granular or cieviced 
TJjfi adenoma is JjgJit grey to thep icd, soft to moilerately firm and 
freely movable at its mucosal attachment Histologically, the coie 
Is composed of a vvell-vaculanzed connective tissue stalk, ohen 
infiltrated with neutrophils, lymphocytes, plasma cells and erythro- 
cytes At the base, the covenng epithelium does not differ greatly 
from normal, wliile at the tip, it forms numerous glands that iie 
somewhat iriegular The lining cells aie 3 to 4 layers thick, have 
lost their polarity, and disclose granular deeply eosinoplulic cyto- 
plasm and liypcrcliromatic round or oval nuclei Mitoses are often 
numerous Iwo comphcalions tliat adenomas are subject to are a 
transformation to carcinoma and intussusception 

Hemangioma — This is a comparatively rare tumor of the small 
intestine, but it is extremely important for it may result m fatal 
hemorrhage Rfeedin? usually staitsin infancy but is not necessarily 
detected until tlie patient develops severe anemia, asthenia ami 
cachexia Any portion of the bowel may be mv olv ed and the lesions 
arc single or multiple Grossly, they appear as deep red or purple 
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masses a few millimeters in diameter, as diffuse permeations of long 
segments of the intestine, or, most commonly, as polypoid masses 
projecting into the lumen. Histologically, they are of the caver- 
nous, capillary or endotheliomatous t3qDe. 

Lipoma. — Lipoma of the small bowel is relatively common, there 
having been about 275 cases recorded in the literature. Their chief 
importance lies in the fact that they are often the cause of an 
intussusception. Males are affected as frequently as females, and 
the most common age groups are from the third to the sixth decade. 
The ileum is involved more often than the duodenum or the jejunum. 
Nine-tenths of the lesions are located in the submucosa and the 
rest are found in the serosa. (In the large intestine, the reverse is 
true.) The tumors are usually single but may be multiple. They 
are sharply circumscribed and encapsulated, round or oval, polypoid 



or sessile, moderately firm and measure as much as 15 cm. in di- 
ameter. Cut surfaces present the usually light yellow fatty tissue 
separated into lobules by connective tissue septa that originate in 
the capsule. Histologically, lipomas are composed of adult fat cells. 
The prognosis is good unless there is accompanying obstruction or 
intussusception, when the mortahty reaches as high as 50 per cent 
of all cases operated upon. 

Carcinoma. — Carcinoma of the small intestine constitutes about 
60 per cent of all malignant tumors of this portion of the bowel and 
from 0.3 to 4.9 per cent of all cancers of the gastrointestinal tract. 
The cause of the relative immunity from malignant neoplasms is 
not known, but it has been said to be due to the fluid contents of the 
intestine to the alkalinity of the chyme and to the absence of sharp 
curves. ^It is most prevalent in the sixth decade and attac]^ men 
twice as frequently as women. The distribution of the lesions in 


SMALL INTESTIWE 


381 


the small bouel is approxiinatelj equal among the duodenum, 
jejunum and ileum In the duodenum, about one-half of the groA\ ths 
aie located around the ampulla, onc-third proximal to the ampulla 
and the lest distal to the ampulla Grossly, carcinomas of the small 
intestine are of three tjpes, namelj, infiltratue, ulceratue and 
polj-poid Injillralne lesions are the most common The mucosa 
is usuall} intact for a long uliile, and onI> late does it tend to 
ulceiate The gro^\th rapidlj penetiates into the submucosa and 
beU\een the muscle bundles to produce an ill-defined gre>ish uhite, 
firm thickening of the entiie uall The tumor, as a rule, measures 
2 or 3 cm or le&s in length, and bj contracting produces partial or 
complete occlusion of the lumen (Fig 283) The second most 
common tjTie of growth is the ulcerating varietj It too tends to 



Fig 284 — Ulcerating rarcinoma of the duodenum 


infiltrate the bowel wall, but as it does so it simultaneouslj ulcerates 
(Fig 284) The excaxation fiequentlj keeps pace with the neo- 
plasia, thereby producing a large crater surrounded bj delated 
edges of firm gre> tumor tissue The lumen m these cases is often 
dilated instead of constiicted This tjpe of growth maj result in 
perforation of the bowel or in erosion of a \essel wnth massne or 
fatal hemorrhage The least common t\pe of carcinoma la the 
pofypotd \ariet} (Fig 285) It grows primarily mto the lumen and 
produces sjmptoms b\ obstruction or intussusception The mass 
as a rule measures less than 5 cm m diameter Its mucosal surface 
IS smooth or fissured and intact or superficiallj ulcerated The 
base IS usually se-ssile and its attachment to the w all is secure Tlie 
tumor IS moderatelj firm and pinkish grey or light browm Hisio- 
logicalhj, carcinoma of the small bowel is similar to that of the 
stomach The adenomatous and anaplastic \arietie&, howe\er 
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predominate whereas the signet ring or colloid type are extremely 
rare. More than 25 per cent of all cases show metastases at the 
time of operation. These occur by way of the nerves, the lym- 
phatics, the blood vessels, and direct extension. In approximately 
the order of frequency, the organs and tissues involved are: mesen- 
teric lymph nodes, peritoneum, liver, lungs, supraclavicular lymph 
nodes, long bones and any other site. The oyer alive mortality 
varies from 22 to 44 per cent and the Jive year cure rate ranges from 
0 to 12 per cent. The average duration of life following the onset 
of symptoms is six to fourteen months. 

Carcinoid tumors. — These have also been called argentaffinomas, 
chromafhnomas, paragangliomas and primary carcinomas. They 
arise from the argentaffine cells that are located in the depths of the 
crypts of Lieberkuhn. These tumors are found anywhere in the 
gastrointestinal tract but most of them are located either in the 



Fig 285 — Polypoid carcinoma of the jejunum. 


appendix or in the terminal ileum. They comprise about one- 
quarter of all malignant neoplasms of the small intestine. They 
have no predilection for either sex and are usually discovered in the 
sixth decade of life. The tumors may be single or multiple, are 
found anywhere along the circumference of the gut and usually 
measure from 0.2 to 4 cm. in diameter. As a rule, they grow sub- 
mucosally, are firm and sharply circumscribed, usually push into 
the lumen to produce polypoid masses, less often grow outwardly 
into the muscle, and are frequently accompanied by fibrosis. The 
mucosal surface is intact, atrophic or ulcerated; the serosa is often 
kinked and the bowel angulated, and the cut surface is orange to 
yellow in color. Histologically, they are composed of sheets, nests 
or cords of polygonal, uniform but ill-defined cells. The cytoplasm 
is moderately eosinophilic, granular or minutely vacuolated and the 
nuclei are central, round or oval and evenly stained. Less often 
carcinoids tend to form glands or pseudoglands wherein the cells 
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aie columnar or cuboidal and the nuclei are basall> situated (Fig 
286) In p^eudoghnds tliere aic no true lumens for the central 
poition filled witii iiomogeneou'slj eosinopluhc malenal In all 
ca&es, the celK aic identified b\ siUer "staming which discloses 
numerous dcnt.elj packed brown to black cjtophsmitic granules 
Although carcinoids aie generillj considered as benign, it is leported 
that 25 per cent of those found m the small bowel 7netaslas.xze 
becondai} growtlis aie found m the regional nodes, mesenteric fat, 
li\er, peritoneum and ictropeiitoneal nodes Treatment is radical 
excision of all tumois The -inognosis e\en in cases with metasta&es 
Is relatuelj good for growth is slow 

Neurofibrosarcoma — Neurofibiosarcoma of the small intestine 
exists m conjunction with neurofibromas disseminated throughout 
the bod\ or as a sohtarj lesion It arises fiom the sheatlis of the 



Fig 2S6 — Circmoid of th<? initMinc showing glandular formation \ 100 


nerves that are located in the muscle coat'? Growth i5 usually 
towards the serosa, where the tumor becomes pedunculated and 
often adherent to surrounding orgins, while less frequently it is 
towards the lumen The tumors ire encapsulated, firm, greyi'sh 
white or v ascular, and tend to undergo cential necrosis, hemorrhage 
and liquefaction, leaving only a peripheral shell of =;oIid tissue 
Hisiologxcalhj, they consist of large sptndle-sliaped cells with elon- 
gated deeply stained nuclei that are arranged in whorls and inter- 
lacing bundles As a rule, thcie is some palisading of the nuclei 
although this sometimes is not pronounced Fiequently, the tumors 
are localized to the bowel despite then large size Metastases 
first occur m the regional hmph nodes 
Leiomyosarcomas — These aie single or multiple intramural 
tumors tliat stait in the smooth muscle of the gut and protrude into 
the lumen or bulge towards the serosa TJiey produce syinj^toms 
by occluding the lumen, angulatmg the bowel or by causing ulcera- 
tion of the mucosa and hemorrha^ Grossly, they are sharply 
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circumscribed, moderately firm or soft, light greyish brown or grey 
and measure to 15 cm. or more in diameter. Histologically, some 
resemble smooth muscle and these consist of interlacing bundles 
of elongated cells with fibrillar cytoplasm and deeply stained oval 
or more spindle-shaped nuclei, while others consist of more irregular 
polyhedral cells. Mitoses and multinucleated giant cells may be 
numerous. These tumors are usually of low grade malignancy and 
resection is therefore often successful. 

Lymphoblastomas. — Lymphoblastomas in the small intestine as 
in other organs constitute chiefly lymphosarcoma, reticulum cell 
sarcoma and Hodgkin’s disease. The latter is the least common. 
These lesions may be primary in the bowel or they may be part of a 
generalized disease. They affect three males to every female, and 
although they are found at all ages they are most common in the 
fourth and fifth decades. They comprise from one-third to one- 



Fig. 287. — ^Lymphosarcoma of the ileum. 

half of all malignant lesions of the small intestine and are most 
conunon in the lower ileum. The lesions originate in the lymph 
folhcles or Peyer’s patches, are frequently multiple, and usually do 
not measure more than 5 cm. in greatest diameter. They grow 
either as polypoid masses that project into the lumen or as cuff-like 
uniform thickenings that infiltrate the wall diffusely (Fig. 287). 
The mucosa is intact until late in the disease when it becomes 
ischemic and necrotic ; the lumen is usually not greatly constricted 
(obstruction results from contraction of the bowel proximal to the 
tiunor and from paralysis of the involved segment), and the tumors 
on section appear diffusely light grey. Histologically, they do not 
differ from other lymphoblastomas which are described in Chapter 
XVI. Of those primary in the intestine, spread takes place by 
way of the lymphatics to the regional lymph nodes and by way of 
the blood stream to distant organs and tissues. Treatment consists 
of surgical extirpation followed by irradiation therapy. The 
prognosis is not good. 
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Secondary Neoplasms -Secondary neoplasms 
t,„raie relatuely common They reach the smaU bond (1)^ 
Let eMensron from contiguous tuinors as (o) 

of the duodenum by carcinoma of the head of the ' 

In ui\ of the hmnlntica and blood \esscls from distmt foci ihe 
latter includes earemoma of the stomach pancreas, 
h\cr. gall bladder, breast, testicles and other sites Of 
interest perlnns, is Jiiclanohlastoma Although this tumor has 
described^s occaMonallj ansmg in the sm ill bow el, it is 
tin. assumption is incorrect and that all 

llic latlei contention is supported b> the t ut , 

ha\e ne\er been demonstrated m the wall of the small bowel 



Flc 2s8 —Metastatic mclanoblastoma of Uit btuall inttiliiit 


When a melanoblastoma is encountered in the small intestnw it, 
theiefore, behoo\es one to look, for a primary focus elsewhere 
Secondary tumors of the small bowel are single, if they de\elop as 
extension fiom adjacent tumois, or, as a rule, muUijAc if thej are 
metastatic (Fig 288) Thc> are initially submucosal but as the> 
enlarge they form intraluminal nodules with sessile or pedunculated 
bases and intact or ulcerated mucosal surfaces Thej \ary m size 
fiom less than a millimeter to 3 or 4 cm m diameter Histologically, 
they resemble the parent tumor Thej produce symptoms by 
impinging directly upon the lumen or bj producing intussusception 
Ihe 2 >rof 7 nosis in secondarj tumois that arise as direct extensions is 
not neces&anlj hopeless, while fatalities m metastatic growtlis are 
100 per cent 

Mechamcal Disturbances — These ma> be briefly considered 
under the followang heading intussusception, volvulus, occlusions 
of mesenteric \essels, mecomum ileus, paraljtic ileus, rupture, 
foreign bodies and obstruction Hernias are discussed in the 
chapter on the peritoneum 


386 


SMALL INTESTINE 


Intussusception. — This is a telescoping of one segment of bowel 
into another. By far the greatest number of cases are isoperistaltic 
or descending and these are ordinarily divided into primary and 
secondary. Primary intussusceptions are those in which no definite 
cause is demonstrable. Theoretically, however, they are attributed 
to excessive mobility of the cecum and ascending colon, hyperplasia 
of lymphoid tissue in the ileum, protrusion of the ileo-cecal valve 
into the large bowel, upset of normal muscular coordination, in-co- 
ordination of the autonomic nervous system, dietary indiscretions 
and excessive purgation. This type of invagination is practically 
confined to infants. Secondary intussusception is the type usually 
seen in adults and is caused by tumors, inflammations such as 
typhoid, dysenterv and tuberculosis, and Meckehs diverticulum. 
Retrograde or ascending intussusception accounts for only 0.5 per 
cent of all invaginations. It results from antiperistalsis and is due 



Fig. 289 — Intussusception of the small intestine caused by a polypoid caicinoma 
The intussuscipiens has been incised 


to chemical irritants, inflammations, mechanical obstruction and 
neuropathic states. This type is found anywhere from the sigmoid 
to the stomach and includes jejunal invagination into the stomach 
by way of a gastroenterostomy. Eighty per cent of all intussuscep- 
tions occur in children under two years of age, and males are affected 
twice as frequently as females. The cardinal manifestations in acute 
types are periodic attacks of colicky abdominal pain, vomiting, mucus 
and blood in the stools and a palpable abdominal mass between 
attacks. In chronic types, the chief symptom is repeated colicky 
pain in the abdomen. Intussusception occurs any^vhere in the 
gastro-intestinal tract, but is mo.st common in the ileo-cecal region. 
The receiving loop of bowel consists of one layer and is called the 
InhL‘isusciviens, while the advancing segment consists of two layers 
of gut and is called the intussusceptum (Fig. 289). The chief 
valholoqic changes exist in the latter in the form of edema, conges- 
tion extravasation of blood, excess secretion of mucus, ulceration 
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and gangrene The intusaubcipiens becomes congested, co\eied 
fibrin and occasionallj peiforates Treatment of intussuscep- 
tion IS operatue The m\ agination is reduced and the cause le- 
mo\ed If reduction is impossible the iiuohed segment must be 
resected The wiortahty \aries fiom 4 9 to 52 5 per cent and depends 
upon the duration of sjmptoms bcfoie operation and the extent of 
the operatixo piocedure The causes of death ate shock, toxemia 
and dehydration . , , , . ,, 

Volvulus — This IS a twisting or knotting of tlic bowel tliat usually 
results in obstruction Tlie cause is fixation of one portion of the 
gut and fiec ino\ement of anothei Tltcse conditions aie found (1) 
in such congenital le'^ions as Meckel’s diveiticulum, mobile ileum 
and cecum when tlie posterior meseiilerj is unattached, and ex- 
omphalos, and (2) m such acquired lesions as adhesions, tumors, 
mesentenc cysts, and intestinal gall stones Ingestion of coarse 
food IS said to play an etiologic role Volvulus is found at all ages 
with a peak incidence m the third decade, and affects males more 
frequenth than fcmalc'. Two-thirds of the legions are heated in 
the small bowel while most of the lest arc found in the sigmoid colon 
and cecum The rotation is clockwise and varies from 90® to 720® 
The tightness of the twist is more important than the degree of 
rotation or the number of coils The pathologic changes consist of 
obstruction with collection of gas and fluid in the involved segment, 
venous and then arteual occlusion, mfaictiou of the wall, gangrene, 
perforation and peritonitis Treatment is laparotomy , detorsion 
and correction of the cause 

Occlusions of mesenteric vessels — ^Thesc distuibances are more 
common in the veins than in the artenes The causes of tenous 
obstruction are thrombosis resulting from lesions in organs that 
dram into the portal vein such as appendicitis and strangulated 
hernias, from trauma, and from increased portal pressure The 
causes of arterial occlusions are embolism to tlie superior mesenteric 
arterv from vegetations ux the left side of the heart, and less fre- 
quenth, from thrombosis caused by aitenosclerosis or following 
lumbar sympathectomv The condition is rare in childien, reaches 
its peak in the fifth decade, and affects two males to every female 
Occlusion of the superior mesenteric artery produces anoxia and 
spastic contraction of the bowel The intramural vessels are com- 
pie&sed, the capillarv blood is drained off, and the bowel is firm 
and wlutc The ensuing fatigue causes relaxation lesulting in 
negative pressure m the vessels and -a reflux of blood from the veins 
and collateral artenes Tins produces hemorrhagic infarction 
Occlusion of the mesentenc leins eventuates in an immediate in- 
farction and relaxation of the bowel In either case, there subse- 
quently occur edema, thickening, gangrene and even perforation of 
the wall, and escape of blood tinged fluid into the lumen of the 
bowel and the peritoneal cavity After twelve hours, there develops 
a frank peritonitis Symptoms are those of mte-^tinal obstruction 
produced not by occlusion of the lumen but by paralysis of the 
intestinal wall The only effective treatment is surgical resection of 
the inv oh ed segment The mortality is 90 per cent 
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Meconium ileus. — Meconium ileus is a term used to designate 
inspissation of meconium in the terminal ileum of a newborn infant 
with resultant intestinal obstruction. The cast consists of mucus, 
epithelial cells, and calcium carbonate. Two factors are probably 
responsible for the condition; (1) a deficiency or absence of pan- 
creatic secretion for it has been shoum that the duct of Wirsung 
may be stenotic and (2) spasm of the terminal ileum which prevents 
normal evacuation of meconium. Stasis and dehydration then 
result in inspissation of the contents. 

Paralytic ileus. — Paralytic ileus has also been called inhibition 
ileus and adynamic obstruction. The condition consists of a 
rapid dilatation of the entire intestine (to varying degrees) and is 
occasioned not by a paralysis of the vagus nerves but b}^ an over- 
activity of the sympathetic nerves. The causes are (1) infection as 
peritonitis and retroperitoneal inflammations, (2) trauma as after 
abdominal operations, blow to the abdomen, fractured ribs and 
thoracoplasty, (3) directly nervous, as after ether anesthesia and 
spinal cord injuries and (4) miscellaneous as strangulated hernias, 
renal or gall bladder colic, twisted ovarian cyst and torsion of the 
spermatic cord. Symptoms are those of intestinal obstruction. In 
fully developed cases of non-inflammatory origin, the bowel is dilated 
with fluid and air, the wall is thin and dusky, and the serosa is 
smooth. In cases with peritonitis, the serosa is, of course, covered 
with an exudate and the peritoneal cavity contains pus. Treatment 
is (1) decompression by intestinal suction sometimes augmented by 
stimulants such as pituitary extract and prostigmine, and (2) 
attention to the causative factor. 

Rupture. — Rupture of the intestines may be produced hy pene- 
trating or non-penetrating injuries. The mechanism involved in the 
former is obvious, while that in the latter probably consists of (1) 
compression of the bowel by the force against the spine or pelvis, 
(2) tearing when the force is applied at an angle and (3) bursting 
injuries as compressed air in the anal canal. Distention of the 
bowel with food and hernias are predisposing causes, Avhile the 
forces usually consist of blows by blunt objects, falls, automobile 
accidents and kicks. In penetrating wounds, any portion of the 
gastrointestinal tract may be involved, while in non-penetrating 
trauma, the ileum is most commonly affected. Symptoms and signs 
may be immediate or delayed. They include abdominal pain and 
tenderness and a rapid pulse. Later, they are those of acute 
peritonitis. Treatment consists of laparotomy and simple closure 
or resection of the bowel. The prognosis depends upon the prompt- 
ness of diagnosis which is often extremely difficult. The mortality 

rate is 50 per cent. . . r 

Foreign bodies. — They are uncommon in the small intestine for 
most objects that pass through the stomach also pass through this 
portion of the gut. In patients with gastroenterostomy, _ bezoars 
have been knoum to pass through the gastric ostium into the 
ieiunum. Gall stones eroding from the gall bladder or common 
bile duct may become lodged in the lower ileum, and enterohths 
composed of a nucleus of epithelium or other material surrounded 
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b> mineral salts, may form at the same site Fmallj, intestinal 
ducrticula maj occasioiiallj tup smaller objects 

Obstruction —Obstruction of the small intestine is caused by 
numerous pathologic conditions A. recapitulation of these is 
Mrtuilli a summaij of diseases of this portion of the bowel In 
outline form thej include (1) congenital anomalies such as umbilical 
hernia, stenosis, atrx.sia, diiphragms, duplications and c>sts, 
mesenteric cists, Meckel’s diaerticulum or other abnormalities of 
the vitelline duct ind annular pancreas, (2) injlamniations such as 
acute phlegmonous enteritis, fibiosis following duodenal ulcer, 
s\plnll^, tuberculosis, regional entcntis and peritoneal adhesions, 
(3) tumors both bemgn and malignant and (4) mechanical dis- 
turbances such as intussusception, \ol\uIus, hennas, occlusions of 
mesenteric vessels, paraljlic ileus, spastic ileiis and foicign bodies 
including gall stones, (.nteiohths, iscans lumlnicoidcs, inspissated 
meconium and bczoirs 


lit Ht-RENCEs 

1 \nici rKViNf* M \rg<ntafRii (Cttrunoid) Tumors of the Small InUstiiic Re- 

port of Litvin Cj-m.'’ and Hcmcw of the I iteraturt \rch Rath 27 25-52 l‘J3!) 

2 liAKtR HillilrI , iiid Kallev, llbMo Neurofibroma of the SmalUllt^stl^e^^lth 

lUmoirlu^o Vnn ^urR ItW 1067-107-1 1040 

3 Bockls H L Prtstnt Status of Chronic Itcbmiial Cuatnzing Lntontis, J \ 

M V 127 44'Mo(5 I04a 

4 Bhemer J I DivtrticuU and Duplications of the Intistinal Tract Vrch Path 

38 132-140 1044 

■) LAV\R\snv and Samison Homer L Intestinal Tuberculosis Its 

Importaoco Diiyiosis and Treatment \ Slud> of the becondarj Ulcerative 
Tjpu Philadilpiiia UaiFibigtr 1030 

0 IlnuNscHnir \Ltx\voER and Tinouz Ivan C Surgical Treatment of Malignant 
Turuora of the Duodenum Exclustv c of Tho^e Vrisin^ h rom the Ampulla of S ater, 
Surg Clm North \m 26 lG3-l7o 1046 

7 CiUiKiN N W Duodenal Ulcer Clinical and Therapeutic \‘ipccts Follon 

Up of Tno ilunJr<d and EichD Five Cases, Jliv Gastroenterol II 40-o6 
1047 

8 Clark Fuoene and Wright, Artiilr Acute Phlegmonous Enteritis Arch 

Surt 34 997-1000 1037 

9 CoNNOLLV Earl A and LsviriCA \rnold \\ Juunal Malicnancv. Surgeri 

21 901-010 1047 

10 Ckaver LlothJ andlfERRMANN duuAN R VbdominaIL>mphogranuIoma(osis 

\m J Roent, 65 lGo-172, 1946 

11 Cllter George D, Star* lltcinno D and Scorr H Wiluam Ljmpho- 

sarcoma of the Bovs U m Childhood Nen England J Med 23^ 005-670 1945 

12 Dick&ov James \ Parkiull Epith M , and Kiernak Paul C Large Retro 

peritoneal Metastasis from a So42allcd Carcmoid of tlio Small Intestme Sure 
Gjnec & Obst 82 075-681 1940 

13 Diaov Clalde I I ICKTUAN A I Weber Harrt M nnd McDonald John 

R Malignant Lomohs of the Duodenum Surg G> nec &. Obst 83, M-03 1946 

14 Dockertt Malcolm B and \siibluv FranrS Carcmoid Tumors (So Called) 

of (fie Ileum Report of ThirttmCasesm Which There Was Met istaMi, 4rcli 
Sure 47 221-24G 1943 

15 LsrosiTO Jo^cni J and Stout Artiidr Puhdt Multiple Plasmacj toma of the 

Jejunum Report of a Case Am J Roent 63 33-39 1045 

16 Frank Ludwig L Pnmarv Duodenal Diverticula Review of the Recent Litera 

turn ^^Report of a Case With Severe Hemorrhage Rev Gastroenterol , 11, 179- 

17 Ikank L W ALL.ACE, Miller V J andBEU Joseph C Sarcoma of the Small 

Intestine Report of Four Cases inn Surg 116 o44-56o, 1942 

18 I lusLR IvEKNETii Malignant TumouTs of the Small Intestme \ Review of the 

I iterature and Report of Twenty One Cases British J Surg, 32 479^91 1945 
IJ Giubs Edward W and Sutton Paul W Intussusception Nineh -Two Cases 
in Infancj and Childhood Surgctj 14 70S-718 1913 
20 Gi^dvke -iLFBEDJ andCASLsov tvEBETT Muiular Pancrcas CauMnc Duodenal 
Obstruction Am J Surg 71 429-133, 1946 



390 


SMALL INTESTINE 


21. Haukins, IIenuy N.: Acute Ulcer of the Duodenum (Curling’s Ulcer) as a Com- 

plication of Burns Relation to Sepsis. Report of a Case With a Study of One 
ilundied and Seven Ca.scs Collected From the Liteiatmc Ninety Four With 
Necropsy, Thirteen With Recovery. E.xperimental Studies, Surgery, 3, 608-641, 
1938 

22. Heubut, Peter A., and Mange!?, Willis E : Melanoma of the Small Intestine, 

Arch. Path., 39, 22-27, 1945. 

23. Hinkel, Charles L • Mesenteric Cysts Their Roentgen Diagnosis, Am. J.Roent., 

48, 167-176, 1942 

24 Hoffman, Burton P., and Grayzel, David M : Benign Tumors of the Duodenum, 
Am. J. Surg , 70, 394-400, 1945. 

25. Howard, John W : Carcinoma of the Duodenum, Am. J. Med. Sc , 206, 735-746, 
1943. 


26 Howel, L. M.; Meckel’s Diverticulum. A Consideiation of the Anomaly With A 

review of Sixty-Onc Cases, Am J Dis Child , 71, 365-377, 1946. 

27 Hurwitt, Ellioi't S , and Arnheim, Ernest E.: Meconium Ileus Associated With 

Stenosis of the Panel eatic Ducts A Clinical, Pathologic and Embryologic Study, 
Am. J. Dis. Child , 64, 443-454, 1942 

28 Johnson, Murray L : Tiaumatic Retroperitoneal Ruptuie of the Duodenum. 

Presentation ot a Case and Review of the Literatuie, Aich. Surg 48 372-380, 
1944. 


29. Kautz, Friederick G , Lisa, James R , and Krai't, Ernest* Congenital Duodenal 
Obstruction Report of Six Cases and Review of the Literature, Radiology, 
46, 334-342, 1946. 

30 Ladd, William E , and Gross, Robert E : Suigical Treatment of Duplications of 
the Alunentary Tiact Enterogenous Cysts, Enteric Cysts, or Ileum Duplex, 
Surg. Gynec & Obst , 70, 295-307, 1940 

31. Laufman, Harold, and Scheinberg, Shayel: Aiterial and Venous Mesenteric 
Occlusion. Analysis of Forty-Four Cases, Am J Surg , 68, 84-92, 1942. 

32 Levey, Milton H , and Winkblstein, Asher. Syphilis of the Ahmentaiy Canal 

(Excluding the Stomach), Urol & Cut Rev., 46, 221-225, 1942. 

33 Lewisohn, Richard. Gastnc Resection for Duodenal Ulcer, Surg , Gynec &Obst, 

80, 355-360, 1945 

34 Lobb, Martin J.: Mescntciic Cysts Review of Literature Genesis and Classifica- 

tion. Report of a Case, New York State J. Med , 41, 1564-1569, 1941. 

35. McKechnie, Robert E , and Priestly, James T Volvulus of Small Intestine. 

A Report of Thirty Seven Cases, Am. J Surg., 34, 286-291, 1936. 

36. Mbnne, Frank R., Mason, David G , and Johnson, Robert: Lymphosarcoma 

of the Intestine. Repoit of Two Cases, Aich. Surg , 46, 945-956, 1942 

37. Morison, j. Edgar: Tumouis of the Small Intestine, British J Surg , 29, 139-153, 

1941. 

38. Packard, George B : Hemangioma of the Intestme, Am J. Surg , 67, 556-562, 

1945 

39 PoER, D. Henry, and Woliver, Edward: Intestinal and Mesenteric Injuiy Due to 
Nonpenetiating Abdominal Trauma, JAMA, 118, 11-15, 1942 
40. Prey, Duval, Foster, John M , and Dennis, Wilfred: Primary Sarcoma of the 
Duodenum Repoit of a Case, Arch Suig, 30, 675-684, 1935 

41 PupPEL, I Darin, and Morris Lloyd E • Lymphangioma of the Jejunum, Aich. 

Path , 38, 410^12, 1944 

42 Raiford, Theodore S Tumors of the Small Intestine, Arch Surg , 26, 122-177, 

and 321-355, 1932 

43 Ritvo, Max, and Votta, Paul J : Divei ticulosis of the Jejunum and Ileum, Radi- 

ology, 46, 343-350, 1946 

44. Rowe, IPhilip G • Intussusception in Adults, Can Med. Ass J., 47, 219-225, 1942 

45. Saunders, John B Dec M , and Lindner, Harold H . Congenital Anomalies 

of the Duodenum, Ann Suig , 112, 321-338, 1940 

46. ScHEPERS, G W H ■ The Pathology of Regional Ileitis, Am J Dig Dis , 12, 97- 


47. ScHOTTENFELD, Lewis E : Lipomas of the Gastiointestinal Tiact With Special 
Refeience to the Small Intestme Including the Ileum Review of the Literatuie 
and Repoit of Six Cases, Suigery, 14, 47-72, 1943 
Shalloav Thomas A , Eger, Sherman A , and Carty, .Tames B : Piimary Malig- 
nant Disease of the Small Intestme, Am J Suig , 69, 372-383, 1945 
Shapiro Robert* Rcginal Enteritis A Summaiy of the Liteiature, Am J. Med. 

Sc 198, 269-292, 1939 . , r- . , ^ tt * 

Sibley Willi.vm L : Meckel’s Diverticulum Dy.spepsia Micheli From Hetero- 
topic Gastnc Mucosa, Aich Suig , 49, 150-166, 1944. T i .* 1 

ctTORCK Ambrose, Rotiiciiild, .Joseph E., and Ociisner, Alton* Intestinal 
Obstruction Due to Intialuinmal Foieign Bodies, Ann Surg., 109, 844-861, 

1939. 


48 

49, 

50 

51 



'iViLL I^TF'ill^E 


391 


52 SwEvsON Ervar andlAUD ^^ILUAML Sui^^cal Lmcrgcniic'' of the \l1mcntar3 

Tract of the >se\\bnm Nuv 1 ngland J Med , 233 GCl)-003 l')45 

53 TrtORER Philip and Loruias 11 "s IJcfrofemdc rri(t;s«u‘:ei.ption 7 A M A , 

133 21-23 1947 

54 Troll, Marl Maiilr \lKrrant Pancreatic and Giatric Ti'jsue m the Intestinal 

Tract Arch Path 38 375-380, 1044 

55 Usher Francis C uid Dixon Claude F Ljmphosarcoma of the Intestines 

Gastroenterol 1 lGO-178 1043 

56 Malker, Jl jMilnes The Compbratjons of Acquired Divciliculosis of the Jejunum 

and Ileum Brit J Surg 32 457—103 liUo 

57 Mangevstein Owen H Intestinal Obstructions 2nd Fdition ^piintfield, 111 

Charles C Thomas 1^2 

58 Warren Harri \ and Eueri EunARnb Duodenal DiMrlituK With Special 

Reference to Thiir bjniptomaloloi,j, Gastroenterol 1, 1085-1002 1943 

59 W'atsov C J, Higlek L G, Wangenstein O H and McCartney, J s 

Isolated Sarcoidosis of the Small Intestine SunuUtuifc Non Specific Ileo jejunitis, 
Gastroenttrnl 4, 30-52 1015 



Chapter XII 
APPENDIX 


EMBRYOLOGY 

^ As ALREADY Stated, the appendix arises as an evagination of the 
distal end of the cecal bulge. Lengthening rapidly at first, it soon 
lags behind the development of the rest of the bowel and forms the 
organ as we know it. 


ANATOMY 

The appendix is a long narrow worm-shaped tube (hence also 
called the vermiform process) that measures from 2 to 20 cm. in 
length and as much as 0.5 cm. in transverse diameter. Originally, 
the base is attached to the apex of the cecum but with growth, it is 
shifted medially and posteriorly. The usual positions of the organ 
are : hanging over the brim of the pelvis, lying below the colon and 
cecum, or directed behind the cecum and ascending colon. Rarely, 
it lies anterior or posterior to the terminal portion of the ileum. ^ A 
fold of peritoneum (the mesentery of the appendix) connects it with 



Fig. 290. — Normal appendix, x 25. 


the mesentery of the ileum. The blood supply comes from the appen- 
dicular artery which arises from the ileocolic branch of the superior 
mesenteric; the veins drain into the superior mesenteric vein, and 
the lymphalics'\empty into the ileocolic lymph nodes. 

Histologically, the triangular lumen contains dead cells, fecal 
material and other detritus but it may be collapsed; the mucasa 
consists of cells similar to tho.se described in the small intestine with, 
however, a relative increase in argentaffine ceils; the tunica propria 
and part of the submucosa contain lymphoid follicles which normally 
increase in number and size until the tenth year, after which they 
( 392 ) ^ 
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graduiUi di^appeir, the nni'^cuhns raucosi is poorlj de\eloped, 
the subnuico^a contnn>5 connectnc tissue, fit, blood \cssels, 
Ijmplntics md ner\es, the muscle is formed of iwo lajeis, and the 
scrosi is composed of conncctue tissue co\cicd with mesothehal 
cells (I'lg 290) 

PATHOLOGY 


Congenital Anomalies— If the wide \ irutions m size and the 
different positions alrcad\ enumerated arc held is normal then 
de\elopment il abnormalities of the appciuh\ must be considered as 
rare Theie hi\e been described an aplaaa, duplication (partial or 
complete associated with a single or double cecum), diicrliculosis, 
a lefl-stdcd position lu cases with situs iiucisus, and congenital 
fibrous hands often producing kinks of the organ In the picsencc 
of inflammation, a left-sided appendix olTeis difficultj in diagnosis 
and congenital bands with resultant kinks predi'^po'^c to infection 
Otherwise, the anomalies mentioned arc of little practical sig- 
nificance 

Inflammations — Non-specific Inflammations — Non-specific in- 
flammations of the appendix maj be \anousl> classified, but merely 
affixing adjectues does not neccssanij clanf\ the undcistanding of 
either the pathologic process or the clinical course The disease 
will therefore be considered under two headings— acute and chronic 
appendicitis 

Acute Appendicitis — This is the moat frequent lesion that a 
surgeon is called upon to treat Its causes ma> be diMdcd into (1) 
precipitating and (2) predisposing The precipitating factor is 
bacterial The organisms almost alwajs reach the appendix from 
the lumen and, therefore, usualK consist of the colon group and 
streptococci Much less frequently (and 'some authors say rarely 
if e\er) are they earned m hematogenously and also rareh, is the 
appendix invohed by extension from neighboring organs The 
predisposing factor is obstruction to the lumen whicli may be caused 
by fccoliths, fibrosis of the yyal! at the base, foreign bodies, swelling 
of the lymplioid apparatus, worms, spasm of the muscle at the base, 
kinks, tw ists, adhesu e serosal bands and, less commonly , by tumors 
Ihc lelationsliip of these factors, and, theiefore, the pathogenesis, 
may be outlined as follows When the lumen is occluded the 
epithelial cells continue to secrete, the intraluminal piessuie is in- 
creased until it equals or surpas‘«es the blood pressure, this de- 
creases the blood supply winch in turn produces anoxia, degeneration 
and cyen focal necro&is of the tissues, and these changes finally paye 
the way for myasion by the organisms that arc usually found yyitlim 
the lumen 


Acute appendicitis occurs at all ages from infancy to senility y\ath, 
howeyer, a peak incidence m the second and third decades, and yynth 
only 2 per cent beyond the age of sixty years ^lales are affected 
more often than females There is no particular relation to seasons 
or to upper respiratory infections The cliaracteristic symptoms 
and signs are as follows (1) Pain This begins around the um- 
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EMBRYOLOGY 

As ALREADY Stated, the appendix arises as an evagination of the 
distal end of the cecal bulge. Lengthening rapidly at first, it soon 
lags behind the development of the rest of the bowel and forms the 
organ as we know it. 


ANATOMY 

The appendix is a long narrow worm-shaped tube (hence also 
called the vermiform process) that measures from 2 to 20 cm. in 
length and as much as 0.5 cm. in transverse diameter. Originally, 
the base is attached to the apex of the cecum but with growth, it is 
shifted medially and posteriorly. The usual positions of the organ 
are : hanging over the brim of the pelvis, lying below the colon and 
cecum, or directed behind the cecum and ascending colon. Rarely, 
it lies anterior or posterior to the terminal portion of the ileum. _ A 
fold of peritoneum (the mesentery of the appendix) connects it with 



Fig 290 — Normal appendix, x 25. 


the mesentei’}'’ of the ileum. The hlood supply comes from the appen- 
dicular arter}'' which arises from the ileocolic branch of the superior 
mesenteric; the veins drain into the superior mesenteric vein, and 
the ly 77 iphatics\empty into the ileocolic lymph nodes. 

Histologically, the triangular lumen contains dead cells, fecal 
material and other detritus but it may be collapsed; the mucosa 
consists of cells similar to those described in the small intestine with, 
however, a relative increase in argentaffine cells; the tunica propria 
and part of the submucosa contain lymphoid follicles which normally 
increase in number and size until the tenth year, after which they 

( 392 ) ^ - 
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appendicitis Piogre^-sioii of the inflammatory pioccss rcbults in a 
thick, dull gic\, diffusely pus and fibim co\eied sciosa, to which 
may lie adherent the omentum or other oigans ind tissues (I'lg 
291) Tiie scro'^al congestion thus becomes less apparent, tlie wall 
IS usually thin and soiked with purulent inatcrnl, the mucosa is 
ulcerateil, the lumen is still laiger and filled with pus, and the 
mesentery is thick, edematous and fnablc In this stage, the 
process miy be labelled acute suppuratne appendicitis luirthei 
adiancemcnt of the mflammalion results m complete death of a 
portion of the organ or of tlie entiie orgin The external surface is 
of a saneg itcd giey , led and bl ick coloi and is coxcicd with iriegular 
plaques of fihrinopurulcnt exudate The wall is thin, friable and 
extiemely \ulneiablo so that pciforatioiw m the blackened aie is aie 
fiequent (Fig 292) Its innci surface ind the mucosa aie com- 
pletely ulcerated and the lumen is filled with giey piiik or hemor- 
rhagic pus, necrotic tissue and fccal m itei >al 1 his is the gangrenous 
and 2)crforatcd 'itage of the disease HislologicaUy, the earliest 
changes consist of congestion of the mucosal and submucosal capil- 
laries m which tlieie is both an mciease m mimbei and i mirgm- 



tio 292 — Pirforalcd ean^scnoibi apix.ndicitis 


ation of leukocytes Simultaneously, there is transudation of 
plasma and a beginning extravasation of neutrophils into the 
surrounding tissue Tlie mucosal glands disclose an mcrea«:ed 
secietion of mucus and a compression of the epithelial cells Tlie or- 
ganisms extending along the penetrating vessels to the serosa bring 
about a spread and an intensification of the inflammatorv process 
Neutrophils and to a lesser degree eosinophils, infiltrate all the 
layers m great numbers, the normal landmarks gradually become 
obliterated, the mucosa ulcerates, and the underlyang tissue be- 
comes completely destroyed, necrotic and liquefied (Fig 293) 

Of course, not every organ or all parts of the same organ disclose 
all the changes enumerated for at any stage the infection may be 
interrupted, either by lemoval of the appendix or by death of the 
organisms, followed by a repair of the damage Thus, if the in- 
flammatory process IS arrested before there is tissue destruction, 
resolution may take place in the usual manner resulting in complete 
restoration of the oi gan to normal Frequently , how ev er, the 
infection is more severe Ihe destroyed portions are replaced first 
with granulations and then with dense sclerotic connective tissue 
resulting m hbrosis of the submucosa and mucosa and m complete 
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bilious, is localized to the right lower quadrant when the peri- 
appendical tissue is involved and becomes diffuse when generalized 
peritonitis develops. (2) Nausea and vomiting becoming manifest 
subsequent to the onset of pain. (3) Fever usually of 100°F. to 
101°F. until peritonitis supervenes, when it is, as a rule, over 102°F. 
(4) Abdominal tenderness which is usually maximum in the right 
lower quadrant. In addition, the following may also be present: 
spasm of the rectus muscles, rectal tenderness, leukocytosis with a 
relative increase of neutrophils, constipation, diarrhea and dysuria. 
Symptoms and signs are not necessarily characteristic in infants and 
young children, where the information is obtained from a second 
party, nor are they always characteristic in people over sixty years 
of age. In the latter, there may be only lower abdominal pain with 



Fig. 291 — ^iVcute suppurative appendicitis The serosa is covered with pus and the 
tip is surioundcd by a poition of the omentum. 


local tenderness over McBurney’s point. Leukocytosis may not 
be present and there is often no fever,, nausea or vomiting. The 
reasons advanced for these minimal manifestations are a decreased 
sensitmty to pain and an inclination of older people to conceal 
illness. 

Early in the course of the di.sease, the appendix may show no 
grossly detectable changes. The first alterations consist of an 
increase in size of the organ manifested by a smoothing out or 
rounding off of the external angulations. The serosa is dull gre}’’; 
the vessels are congested and prominent; there are various degrees 
of perivascular deposition of pus; the wall is thick, rigid and firm; 
the mucosa is still intact; the lumen is usually somewhat dilated, 
and it contains a fecolith, debris, mucus or pus. If a .specific name 
were to be attached to such an organ, it might be called simple cicule 
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belo\\ the luer, below the dnphngiii, between the 'ingle of the ileum 
and the ascending colon and within the pcKis Intestvial ohslruction 
occurs as a complication of acute apjiciulicitis in 6 per cent of all 
cases Earli in the tliseise, it is, is a rule, an iccoinpaniment of 
geneializcd pentomtia, wUeieas in the ibsencc of peritonitis, it is 
due to adhesions In the carl> poatoperatiie period, these lie 
fibimous and not of serious import for the obstruction (wluch is also 
due in part to adMiimic ileus) can l>c rcUe\cd by gastrointestinal 
suction and a second o|xiratioji can thus be avoided Later, 
adhesions aie fibrous and occlusion of the bowel can be relieved only 
b\ l>sis 

The diagnosis of ocidc apjiendtcihs is difficult in infancj and in 
old age, but between tho-«e two cxticnics it is, as a rule, rcadilj 
established In tjpicil cases, the cirdinal imnifestatvons arc 
abdominal pain, nausea and vomiting, fever, abdominal tenderness 
and frequently leukoev to^is In atypical cases, pain may be the 
only svmptoin and tenderness the onlv “^ign Trcaimnt consists of 
immediate appendectomv when the oigan is acutely inflamed and 
unrnptured, or wlieii U is inflamed anil ruptuicd, but when thcio 
IS no locahzUion of the mflammilory process If the appcndiN is 
jjerforated and the infection is locilizcd, t)ie consensus is t)iat 
operation should be delayed Meanwhile, the pitient should be 
treated by gastromtestm it decoinpios'^ion, no food or fluids by 
mouth, morphine, chcmothciapcutic dnigs, antibiotics and o\>gcn 
Abscesses often resorb spontancouslv, otherwise they should be 
drained isidc from tlic abdominal comphcations already men- 
tioned the causes of death lie attributable to pulmonary embolism, 
pneumoiii i ind other uniclatcd disease processes The mortality is 
influenced by the duration of svmptoms before operation, the com- 
plications, the type of ticatinent, the postoperative care and the 
age of the patient In the aged, tlie over-all death rate is about 
25 per cent, m unperforated acute mflammations, it is 0 to 1 58 
per cent, in perforated appendices, it is 1 75 to 2 99 per cent, in 
the presence of an abscess, it is about 3 per cent, and m the presence 
of peritonitis, it is about 13 per cent 

Chrome Appendicitis — ^This is a clinical term used to connote 
recurrent pain m the right lower quadrant of the abdomen It is 
thought to be due to intermittent attacks of acute appendicitis 
Pathologically, it should mean an infiltration of tlie appendix with 
plasma cells, monocy tes and lymphocytes Actually , however, such 
a lustologic picture is rarely seen Instead one often finds the organ 
to be normal or less frequently the seat of adhesions, fecolitlis, 
foreign bodies, kinks, twists, incicase of fibrous tissue, hyperplasia 
of ly mph follicles and complete fibrous obbteration of the lumen w ith 
a proliferation of the none endings to produce what appears like an 
amputation neuroma In an attempt to eonelate the clinical 
findings and the micio&copic appearances, some of the terms that 
have been employed are chronic lymphoid appendicitis, scarring of 
the appendix, lymphoid hyperplasu, neuroma of the appendix and 
neurogenic appendix The condition is encountered more fre- 
quently m adults vnth a slight preponderance in males In addition 
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obliteration of the lumen. This may be considered as a successful 
termination. 

In other cases, however, where the organisms overwhelm the 
host, the infection proceeds, resulting in a series of complications. 
These consist of peritonitis, abscess, intestinal obstruction, pyle- 
phlebitis and fistula. Pylephlebitis is considered in connection wth 
the liver and fistula is discussed at the end of this chapter under 
mechanical disturbances. Peritonitis may be focal or generalized. 
The former is present to some degree in every case of acute appendi- 
citis as soon as the infection reaches the serosa. In most cases, this 
is not too serious for it resolves or at the most results in focal ad- 
hesions or abscess. Generalized peritonitis, however, is serious, and 
accounts for 95 per cent of the deaths. It usually follows a sudden 
perforation of the appendix accompanying which there is fiooding 



Fig 293 — Acute suppurative appendicitis. The lumen is dilated and filled with a 
fecohth; the mucosa is denuded, and the wall is edematous, congested and diffusely per- 
meated with neutrophils, x 37.5. 


of the peritoneal cavity with a large amount of contaminated 
material. This is particularly true of the disease in children under 
two years of age when the omentum is less effective in localizing the 
infection. In other cases, diffuse peritonitis is due to contamination 
of the peritoneum at the time of operation by transperitoneal drain- 
age of an abscess, by breaking up of newly formed adhesions and by 
failing to drain the peritoneal cavity. The incidence of this com- 
plication is recorded as varying from 14.9 to 22.2 per cent of all cases 
of acute appendicitis. Abscesses are reported as occurring from 
10 to 56 per cent of all cases. They arise as a successful termination 
of a generalized peritonitis, following a perforation and, least 
frequently, after a simple suppurative infection. In all cases, 
localization is assisted by the omentum and various regional struc- 
tures and organs. Abscesses aie usually single but they may be 
multiple, and they vary in size from a few millimeteis to 15 or 20 cm. 
in diameter. They are located around the cecum, behind the cecum, 
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than mates Some are asjmptomalic while others produce syinp- 
toms of acute or "chronic” upiKnJiciti*i TJieso iic clue respectively 
to an actual accompany mg infc ction or to obstruction of the lumen 
In three-quirters of the ciscs caicmouU aic located in the distal 
third of the ippendix wlicie they, i*> i rule, pioduce a bulbous 
swellmg T-he serosa is gciieiahy •smooth, but it may be roughened 
by adhesions and knuckled or kinktd On section, the tuinoi's 
usually consist of single submucosil nodules tint meisuie 0 o to 
10 cm in diimetei bomclimes, however, they aie annul ir ind 
raiely, do they become large enough to be palpittd tluough the 
abdonunal wall They aic sharply demarcated hut not encipsu- 
lated, and because of tlic deposition of cholesterol md lecitiiin they 
present the usual yellowish color Ihstologically, is aheuly de- 



scribed in connection with the small intestine, they visually consist 
of nests, stiands or coids of uniform appearing cells supported by a 
stroma of dense fibrous tissue (Fig 29i) Less commonly they 
form glands, p'-eudoglands or rosettes 

TrealmcfU consists of appendectomy In fact, the lesion is usually 
not discovered until histologic sections are studied All carcinoid 
tumois arc potentially cancerous, dthough m the appendix a 
mahgnanl change is said to occur in only 5 per cent of the case's 
Even in these cises metastases oidmaidy occur to the mcsenteiic 
lymph nodes and rarely to the h\ei Ihe prognosis is, theiefore 
good ’ 

Cartvnoma —Carcinoma of the appendix is rare The incidence 
however, is difficult to dettimine, liccause m many scientific papers 
on the subject a distinction between carcmoid and carcinoma is still 
not clearly made My own experience consists of three cases In 
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to the pain, there may be tenderness on deep palpation in the right 
lower quadrant, nausea and vomiting, but there is rarely muscle 
rigidity, fever or leukocytosis. The patients are usually subjected 
to appendectomy lest something more serious befalls them. Such 
treatment renders partial or complete relief of symptoms in about 
three-quarters of the cases — ^in those in whom the manifestations 
are of recent origin, in whom the pain and tenderness are localized 
and in whom some pathologic change is found in the appendix. The 
rest of the cases are unimproved or are actually made worse. 

Specific Inflammations. — Granulomatous lesions of the appendix 
are extremely rare The only two worthy of mention are actino- 
mycosis and tuberculosis. The latter usually occurs as a direct 
extension from tuberculous peritonitis and salpingitis, and less 
frequently as a hematogenous spread in cases of pulmonary or 
mihary tuberculosis. 

Tumors. — ^Although theoretically any of the tissues that compose 
the appendix can give use to benign and malignant neoplasms, the 
different types and numbers of tumors that have actually been 
described are few. ' From the epithelium there have been recorded an 
adenoma, carcinoid and carcinoma; from lymphoid tissue, a giant 
follicular lymphoblastoma and l 3 mphosarcoma ; from connective 
tissue, a fibrosarcoma and myxosarcoma; from vessels, an endo- 
thelial sarcoma; from nerves, a neuroma and Schwannoma, and 
from muscle, a leiomyosarcoma. The only lesions that need be 
briefly described here are adenoma, carcinoid, carcinoma and 
lymphosarcoma. 

Adenoma. — Adenomas are infrequently recorded, probably be- 
cause it is the custom in many laboratories to omit longitudinal 
incision of the appendix and careful examination of the mucosa. Of 
the recorded cases, there has been no predilection for either sex, and 
most of the patients have been under the age of forty years. It is 
said that the disease is familial and that it also occurs as a reactive 
hyperplasia to prolonged inflammation. Symptoms are not directly 
attributable to the adenomas as such, but are those of their com- 
plications which consist of acute appendicitis and intussusception. 
Otherwise, except for vague abdominal pain, adenomas are asymp- 
tomatic Grossly, they appear as single or multiple, pedunculated 
or sessile, soft mucosal masses that usually measure from 0.5 to 3.7 
cm. in length. Histologically, they are composed of connective 
tissue stalks covered with a single layer or glands of columnar or 
cuboidal cells among which there is a preponderance of mucous 
secreting goblet cells. A cancerous transformation has never been 
recorded. 

Carcinoid tumors. — These occur more frequently in the appendix 
than in any other portion of the gastrointestinal tract. They are 
twice as common here as they are in the small intestine, and they 
are present in from 0.2 to 0.5 per cent of all removed appendices. 
As in other portions of the intestinal tract, they arise from argen- 
taffine cells which are particularly numerous in the appendix. They 
are found at all ages, from childhood to senility with a preponderance 
in the third decade, and affect females somewhat more frequently 
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tJiaii males Some ue ib>raptomatic wiule others piociuce symp- 
toms of icute or “chrome” appendicitis 'llie&c aie duo icapectuely 
to an actinl iccompanjing infection or to obstiuction of tlic lumen 
In tluec-quarters. of the cases carcmouls uc located in the distal 
third of the appendix wheie tliej, is i rule, produce i bulbous 
swelling Tlie serosa is gLiiciallj smooth, but it maj be loughcned 
bj adliesions and knuckled oi kinked On section, the tumois 
usuallj consist of single submucosd nodules that meisuie 0 5 to 
10 cm m diameter ^'omctimes, lio\\e\cr, thej aic uinuhr and 
rarel\, do the\ become hrge enough to be palpited tliiough the 
abdominal wall IhcN iie sharply demarcated but not encapsu- 
lated, and because of tlic deposition of cholesterol and lecithin they 
prc'-ent the usual yellowish color Ihslologically, as ilicidy de- 



Fir 2'J4 — Carcinoid of till i|)|niiilix The cilK iii unirorm fiiiilj \at no! itiil ami 
arniikcil in nests iikI kikI'n x 100 


scribed m connection with the small mtcstme, they usually' consist 
of nests, strands or coids of unifoiin ap|)canng cells suppoitcd by a 
stroma of dense fibrous tissue (Fig 204) Less commonly tliey 
form glands, pseudoglands or rosettes 
Treatment consists of appendectomy In fact, the lesion is usually 
not discoyered until histologic sections aie studied All carcinoid 
tumors are potentially cancerous, although m tlie appendix a 
malignant change is said to occur m only 5 per cent of the cases 
Even in tlitse cases metastases ordinaiily occur to the mesenteric 
lymph nodes and laiely to the luer The prognosis is, theiefore, 
good 

Carcinoma — Carcinoma of the appendix is rare The incidence, 
howeyer, is difficult to determme, because in many scientific papers 
on the subject a distinction betyyeen carcinoid and carcinoma is still 
not clearly made My oy\n experience consists of three cases In 
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contrast to carcinoids, the patients are usually in the fifth or sixth 
decades of life. Females are affected three times as frequently as 
males, and symptoms are similar to those accompanying carcinoids. 
Carcinomas are almost always located in the proximal one-half of 
the appendix. They arise in the mucosa, may reach large dimen- 
sions and may even produce a palpable mass. Histologically, they 
are similar to carcinoma of the rest of the gastro-intestinal tract. 
Most frequently, they are composed of columnar cells in adenoma- 
tous formation and possess a strong tendency to undergo a mucinous 
transformation. Growth and metastases are the same as in car- 
cinoma of the small intestine. Because, however, they produce 
symptoms sooner, these tumors are removed earlier and the prognosis 
is, therefore, somewhat better. 

Lymphosarcoma. — Lymphosarcoma of the appendix is also rare. 
It has been described both as a primary process and as part of a 
disseminate'd disease. It occurs at all ages and affects males and 



Fig 295. — Lymphosarcoma of the appendix. 


females with equal frequency. When symptoms are present they 
consist of a dull aching or recurrent colicky pain in the right lower 
quadrant of the abdomen, and less frequently, of other manifesta- 
tions of appendicitis. Sometimes, a tumor is palpable beneath 
McBurney’s point. Grossly, the appendix is considerably enlarged, 
tense and firm (Fig. 295). The serosa is smooth and grey; the wall 
is greatly thickened by light gi-eyish white homogeneous tissue 
which may accentuate or completely obliterate the normal markings; 
the mucosa is thick and frequently appears intact, and the lumen 
although encroached upon is, as a rule, empty. Histologically, 
most or all of the normal glandular pattern of the mucosa gradually 
disappears and the entire wall is diffusely and completely infiltrated 
with lymphocytes or lymphoblasts. Treatment, albeit usually under 
a mistaken diagnosis of inflammation, is appendectomy. This 
should be followed by irradiation therapy. The prognosis, however, 
is poor for very few of the patients survive more than twelve months 
after the disease is discovered. 
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Mechanical Disturbances — Under tins caption be considered 

mucocele, concietiona and calculi, uorm infestations, trauma, fecal 
fistula and intU‘;susception 

Mucocele — ;^Iucocele of the appendix signifies an accumulation 
of mucoid matefiil Within the lumen It occuis at anj age but is 
most fiequent iii the fifth deiade, and it piedommatcs in females 
1 he usual cause la considered to be an obstruction to the lumen in 
the pre'-ence of lelatnelj sterile contents The disease can be 
produced at wall m rabbits b> first irrigating the lumen and then 
ligating the base of the appendix If, howeter, the irrigation is 
onutted, gangrenous appendicitis rapidlj follows In addition to 
the above explanation, some authois maintain that the process m a 
minontj of casca la a low grade adenocarcinoma of the appendix 



Fig 2y6 — Mucoitlc of the appendix 


Thex leason that if the latter appendix luptuiea the contents 
continue to grow m the abdominal cavitj and produce pseudo- 
mv^xoma of the peiitoneum, while if the simplj obstructed organ 
perforates there aie no dire consequences It is probable that both 
\iew«! are correct Theie an no characteristic symptoms and signs 
Some patients complain of pam in the right lower quadrant of the 
abdomen that is neither \er> severe nor well-localized There may 
also be nausea, a palpable abdominal mass and manifestations of 
intestinal obstruction 

Grossly, the appendix ma> be normal m size and configuration or 
it mav be globular, ov al or elongated and measure as much as 20 cm 
in diameter (Fig 296) The serosa is smooth and glistening ^Vs 
the mass increases in size the wall becomes correspondmgU tlunner 
and weaker until diverticula form or rupture occurs The inner 
surface IS smooth in some cases, wlule in others it is rough and 
covered with small papillarj excrescences Early, the contents are 
thm, clear or turbid, and stiekj As the water is absorbed thej 
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become thicker and more gelatinous, whereas in the presence of a 
low grade infection they tend to become opaque and inspissated. 
Clinically, the material shows all gradations from mucin to pseudo- 
mucin. Histologically, the appendix discloses initially a normal or 
hyperplastic mucosa in which the cells are cuboidal or columnar 
and are distended with secretion. In time, however, the epithelium 
undergoes pressure atrophy and partly or almost completely dis- 
appears. Simultaneously, as the organ becomes distended, the 
layers of the wall gradually lose their identity until ultimately 
they are replaced with fibrous connective tissue. 

The diagnosis of mucocele is seldom made clinically. Treatment 
consists of appendectomy. The complications are (1) rupture 
resulting in pseudomyxoma of the peritoneum and intestinal 
obstruction, and (2) carcinoma which may be the original cause of 
the obstruction. The prognosis is good if the contents are confined 
to the appendix, but it is poor if they are disseminated throughout 
the peritoneal cavity. 

Concretions and Calculi. — Concretions and calculi of the appendix 
are related. Concretions are commonly known as fecohths and are 
found in three-quarters of all surgically removed appendices. They 
are single or multiple, round, oval or elongated structures composed 
of inspissated fecal material that becomes adapted to the lumen of 
the appendix. Some are firm, others are soft but they do not 
contain calcium. Their chief importance lies in the fact that they 
occlude the lumen and, therefore, predispose to appendicitis. 
Calculi on the other hand are rare. They are single, roughly 
globular masses that distend the lumen and measure as much as 
4 cm. in diameter. They contain calcium and are, therefore, radio- 
opaque. The genesis of both fecoliths and calculi is essentially the 
same. Normally fecal material enters the appendix and is returned 
to the cecum by peristalsis. If the return is obstructed and the 
fluid absorbed, the mass becomes inspissated and a fecolith is formed. 
As a result of irritation by the mass and of low grade bacterial 
activity, there is increased secretion of mucus, and from this in- 
organic salts are deposited on the surface of the fecolith to produce 
a calculus. Repetitions of the cycle cause both a gradual increase 
in size and the grossly characteristically laminated appearance. 
Chemical analysis discloses the following composition: 25 per cent 
calcium phosphate and other inorganic salts, 20 per cent organic 
residue, and most of the rest soaps, koprosterol and cholesterol. 

Worm Infestations. — Worm infestations of the appendix are quite 
common. Among others the following have been encountered, 
enterobius vermicularis, trichocephalus trichiurus ova, strongyloides 
stercoralis larvae, necator americams ova, hymenolepsis nana ova, 
taenia ova and ascaris lumbricoides ova. Enterohius vermucularis 
or pin worm is reported as occuring in from 1 to 32 per cent of all 
removed appendices in the United States. The higher figures are 
probably correct, because they are obtained by concentration 
methods rather than by gross or the usual microscopic examination 
of appendiceal content. While ordinarily exyuris infestation pro- 
duces no lesion or symptoms the worm may occasionally penetrate 
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the v> ill ind produce a focal lufiltiitioii of a foieign bodj tjpc At 
othci times, ail accumuhtion of the parisites mi> occlude the 
lumen ind thereb>, predispose to an ordmirj icutc ippendicitis 
In histologic sections, one not infrequontl} sees the worms m the 
wall of the appendix without a surrounding leukocjtic or fibrotic 
1 C iction Ihese aie interpreted as postmortem migi itioiis 

Trauma — iraumato the appendix is rare, but in industrial woik, 
It looms IS in import int factor from the standpoint of compens Uioii 
It ippears that the most common predisposing ficlor is idhcsioiis 
that bind steadfastlj one portion of the ippcndix to in immobile 
structure while the rest of the organ is free to shift ibout Trauma 
m tlie foim of i fall or blow occasions a tear which is followed by an 
icuto mflimmatioii lo incriminate extern il violence is i ciuso 
of ippcndicitis, it has been stated tint (1) theic must not be a 
picvious histoij of infection, (2) the injury must be scvcic enough 
and in the proper location and (3) the sjmptoms must follow the 
accident 

Fecal fistula — lhi& usually occurs through the opciativc cu- 
taneous wound, less commonlj into the icctuni and raicly into 
other organs such as the ileum The following remarks pertain to 
aMoinmal uall fistulas One-tlmd of ail such tracts follow operations 
on the appendix and m most of these cases tlicrc is, it the time of 
'Urgical interference, an abscess or pcntonitis Con\cr&cl>, how- 
ever, only about 3 per cent of all abscesses and jicntonitis following 
ippcndicitib eventuates in fecal fistula The couics of tiie abnoimal 
communications ma> be listed as (1) failure lo excise all devitalized 
tissue, (2) failure to remove the fecolith from the base of the appen- 
dix in cases where the abscess is drained and the veiimform process 
is not removed, (3) improper t>pes and placement of drainage tubes, 

(4) reopening of the appendical stump (some '?ay because it has 
been inverted and others sa> becausj it has not been inverted) and 

(5) injury of the bowel wall at the time of the second operation 
Ihc internal opening of the fistula is m the cecum in thiec-quarters 
of all cases, ui the appendicial slump and ileum m most of the rest, 
and rarely, m the sigmoid colon The diagnosis is usually easy foi 
fecal material extrudes on to the abdominal wall When the tract, 
however, is less patent, it may be difficult to distinguish between 
a fistula and a colon bacillus infection In such cases, loentgeno- 
grams following the injection of radio-opaquc maternl into the 
abdominal ostium or a banum enema ma> be of value Most 
appendicial and cecal fistulas heal qiontaneouslj Ihe remainder 
and most of the ileal commumcations are treated surgically The 
ultimate prognosis is good 

Intussusception — This is uncommon The cause is the same as 
it is m intussusception of the small intestine, that is, some pathologic 
state tliat, acting as a foreign bodj, is cxtuided by vigoious peri- 
stalsis Ihe pnmarj conditions fonuing the apex of the intus- 
susception hav c been listed as prolapse of the mucosa into the cecum 
about a fecolith, adenoma, nodule of active inflammation at the 
bisc, fibious nodule m the same area, hjpciplasia of l>mphoid 
tissue, spasm of the muscle at the appendicular cecal junction, and 
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too large of an inverted appendical stump. The anatomic possi- 
bilities are (1) appendix into appendix, (2) appendix partly or 
wholly into the cecum, (3) appendix into cecum or ascending colon 
and then the cecum into the ascending colon or the colon into the 
colon until the apex reaches even the anus, and (4) inversion of the 
appendical stump. Clinically, intussusception of the appendix is 
usually found in young children to adolescence. Typically, there 
are attacks of cohc that last one to three minutes and are followed 
by several hours of freedom, vomiting in some instances, passage of 
blood and mucus per rectum, loss of weight if the condition is 
chronic, and manifestations of obstruction if the colon is invagi- 
nated. A barium enema may show a filling defect. Treatment is 
operative and consists of reduction of the invagination and appen- 
dectomy. If the colon forms the intussuscipiens and reduction is 
impossible, then some form of resection is mandatory. The prog- 
nosis depends upon the degree of intussusception, the necessary 
operative procedure, and the age and condition of the patient. 
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Chapter XIII 

LARGE INTESTINE AND ANUS 


Large Intestine 

EMBRYOLOGY 

The development of the large bowel has been briefly considered in 
Chapter XI. As already noted, the portion of the dorsal mesentery 
opposite the small intestine becomes anchored to the posterior ab- 
dominal wall in an oblique direction. Its lateral flanges (which 
constitute the ascending and descending mesocolons), having elon- 
gated rapidly, carry the corresponding portions of the bowel laterally 
in the abdomen. As they become pressed against the posterior 
abdominal wall, they fuse with the peritoneum and these portions 
of the gut thus become steadfastly affixed. The mesenteries of the 
transverse and sigmoid colons remain free while that of the rectum 
obliterates. 

ANATOMY 

The large intestine is about 1.5 meters, long. It differs from the 
small bowel in that it contains sacculations, appendages of serosal 
fat called appendices epiploicae, and a grouping of the external 
muscle into three bands known as taeniae. It is divided into the 
following six portions, (1) Cecum measuring 6 x 7.5 cm. This is the 
first part located in the right iliac fossa, resting upon the iliac muscle 
and covered by the omentum, sometimes coils of small intestine, 
and the abdominal wall. (2) Ascending colon measuring about 15 
cm. in length. It ends in the hepatic flexure which abuts against 
the liver, and it covers the lower and lateral part of the right kidney. 
(3) Transverse colon which measures approximately 50 cm. in length 
and is limited by the hepatic and splenic flexures. It forms an arch 
whose concavity is directed up and back and, variable in position, 
it is located in the umbilical or the epigastric regions. Its posterior 
surface covers part of the duodenum and head of the pancreas; the 
upper surface contacts the liver, gall bladder, stomach and spleen, 
and the lower surface over-rides the small intestine. (4) Descending 
colon measuring about 25 cm. in length, located in the left hypo- 
chondriac and lumbar regions and covering the lower part of the left 
kidney. (5) Sigmoid colon forming a loop about 40 cm. long that 
starts at the brim of the pelvis and ends opposite the third sacral 
vertebra. It is mobile and contacts the rectum, bladder, uterus and 
adnexa as the case may be. (6) Rectum which measures 12 cm. 
in length and ends 2 to 3 cm. below the tip of the coccyx. It differs 
from the rest of the large bowel in that it has no sacculations and 
the external muscle coat forms a continuous layer rather than 
taeniae. The rectum rests on vessels and nerves and lies behind 
the bladder, seminal vesicles, ductus deferens and prostate or the 

(40G) 


1 \ll( b IWL'i'IIWl IND iWUS 


407 


Uterus and \agiua It& lumen is interrupted by the tians\erse 
semilunar folds (Houston’s \al\es) piojecting fiom the right and 
left sides and from the anterior suiface lespcctucly Ihc colon 
IS supplied the colic and sigmoid branches of the mesenteric 
arteries and the rectum bj tlic superior liemoirhoidal branch of the 
inferior mesenteric aiterj Uhc innerialionis fioin the sjmpathctic 
and parasympathetic ner\cs md tho lymphatics dram mto the 
mesenteric and pie-aortic node'- 

Histologically, the mucosa is smooth for it contains no folds or 
\i\h (Fig 297) Till glands of Licbcrkuhu arc straight aiul regular, 
measuring to 0 7 mm in length They aie rich in goblet cells, 
contain a feu aigentaffine cells, but aic, as a lule, devoid of Faneth 
cells The lamina propua contuns \ancd numbers of tosmophils 
and scatteicd solitary lymph follicles, the inusculans mucosa isuell- 



de\ eloped, the submucosa is the same as m other portions of the 
intestinal tract and the c\teinal muscle coat as already stated is 
heaped into bundles called taeniae 

PATHOLOGY 

Congemtal Anomalies — Deielopmental malformations of the 
colon e^enluatt from abnonnahtirs of growth, migration, fixation 
and recanahzation Accordingly, they may be enumerated as 
follows microcolon, dohchocolon (redundance), congenital mega- 
colon, non-rotation, high cecum, lo\s (pelvic) cecum, retroposition 
(transierse colon behind the stomach, duodenum, and small in- 
testines), interposition (trans\erse colon between the diaphragm 
and the li\er stomach and spleen), hypeimobility of any portion 
abscence of any part or all, stenosis, atresia, duerticula, duplica- 
tions, triplications and cysts Some of these lesions are of little 
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Chapter XI. As already noted, the portion of the dorsal mesentery 
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dominal wall in an oblique direction. Its lateral flanges (which 
constitute the ascending and descending mesocolons), having elon- 
gated rapidly, carry the corresponding portions of the bowel laterally 
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ANATOMY 

The large intestine is about 1.5 meters. long. It differs from the 
small bowel in that it contains sacculations, appendages of serosal 
fat called appendices epiploicae, and a grouping of the external 
muscle into three bands known as taeniae. It is divided into the 
following six portions, (1) Cecum measuring 6 x 7.5 cm. This is the 
first part located in the right iliac fossa, resting upon the iliac muscle 
and covered by the omentum, sometimes coils of small intestine, 
and the abdominal wall. (2) Ascending colon measuring about 15 
cm. in length. It ends in the hepatic flexure which abuts against 
the liver, and it covers the lower and lateral part of the right kidney. 
(3) Transverse colon which measures approximately 50 cm. in length 
and is limited by the hepatic and splenic flexures. It forms an arch 
whose concavity is directed up and back and, variable in position, 
it is located in the umbilical or the epigastric regions. Its posterior 
surface covers part of the duodenum and head of the pancreas; the 
upper surface contacts the liver, gall bladder, stomach and spleen, 
and the lower surface over-rides the small intestine. (4) Descending 
colon measuring about 25 cm. in length, located in the left hypo- 
chondriac and lumbar regions and covering the lower part of the left 
kidney. (5) Sigmoid colon forming a loop about 40 cm. long that 
starts at the brim of the pelvis and ends opposite the third sacral 
vertebra. It is mobile and contacts the rectum, bladder, uterus and 
adnexa as the case may be. (6) Rectum which measures 12 cm. 
in length and ends 2 to 3 cm. below the tip of the coccyx. It differs 
from the rest of tlie large bowel in that it has no sacculations and 
the external muscle coat forms a continuous layer rather than 
taeniae. The rectum rests on vessels and nerves and lies behind 
the bladder, seminal vesicles, ductus deferens and proslate or the 
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lus, fecal impaction iml perforation ^^ltll peritonitis T.he 7nort(ihtij 
rate leaclics SO per cent in the first thiee \c ii» of life lint is consiuer- 
ably lower thereafter 

Diverticula of the large bowel inaj be coiigciulal or icquired 
T.he foinicr aic raiCj usuallj single, inoat fitqucnt in the cecum, 
ha\c no iirLchlection for either fcc\. and occur at all igcs le^uircd 
(luerticnla irc fouml m about 5 per cent of all jicople o\ti the age 
of fortj ^ear^J, aic infrequent below the age of thirtj >ciis, and 
itTcct tw o m lies to e\ cr> female 1 hej usually mv oh e the sigmoid 
iiid descending colons and aie almost always multiple (Ilcncc tlie 
condition is known as diacrliculosis ) 'Ihe causes of icipiired 
di\eiticula aie unknown, but it is gcncr»ll> tliought tint there is 
a locd aid of weakness in the wall combined with incieascd intia- 



Fi<] 208 — Congenital mcgacolonrcraovid from a boj fiiipt ji irsotcj 

luminal piossure The weakness is said to bo due to thinning of 
the muscle as a lesult of the formation of the taeniie, to the en- 
trance of the blood vessels, disturbance of sjmpatlietic miienation, 
low grade infection, old age degeneiation, and excess accumulation 
of fat m the appendices epiplociae Increased intialummal piessure 
IS ascribed to the presence of gas and feces, both of which are con- 
sequent to constipation Dixerticula are as>mptomatic Wlien 
thc> become mfiammed the condition is called dncrlicuhtis and 
is auotiipatncd by abdominal paui, nausea, aoiniting, tenderness 
rigidit}, leukocytosis and lexer, and less frequentlj by flatulence' 
diarihea alternating with constipation, rectal bleeding and a palpa- 
ble mass Ihc localizing manifestations will be m tlie left or right 
lowci quadrants of the abdomen depending upon the site of the 
lesions In diverticulitis of the lower portion of the bowel, a sig- 
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clinical significance while others are extremely rare. The only 
two worthy of more detailed consideration are congenital megacolon 
and diverticula. 

Congenital megacolon is also known as congenital idiopathic 
dilatation of the colon and Hirschsprung’s disease. It is a progres- 
sive dilatation, elongation and hypertrophy of the large bowel and 
is ordinarily divided into (1) an acquired type which is secondary 
to some obstruction such as stenosis, spasm, inflammation, tumor 
and so forth and (2) an idiopathic or congenital type wherein there 
is no demonstrable etiological factor. The latter alone will be 
considered here. The theories regarding its cause may be listed as 
increase length of mesentery, redundancy, achalasia of the anorectal 
or rectosigmoid junctions, inflammation of Auerbach’s plexus, 
overactivity of the lumbar sympathetics, hypoactivity of the sacral 
parasympathetics, and simply an imbalance of the autonomic 
nervous system. The disease is said to happen once in every 9000 
people; it is noted from birth to senility with most of the cases oc- 
curring in infants and young children, and it affects four males to 
every female. The chief symptom is constipation which starts at 
birth. There may be only one bowel movement every three or 
four weeks and this is occasioned by putrefaction of the intestinal 
contents. As a result, the stools when present are often copious 
and offensive. The abdomen becomes greatly distended and there 
may be pain, vomiting, headache, stunting of growth, weakness, 
anorexia and failure, to gain weight. 

In almost all of the cases the sigmoid is involved, and the distention 
diminishes proximally affecting varying lengths of the bowel but 
frequently extending to the cecum (Fig. 298). At the other end the 
process usually stops abruptly at the recto-sigmoid junction, al- 
though at times it extends to the anus. The bowel is redundant, 
elongated, looped and dilated to as much as 35 cm. in diameter. 
The mesentery too is thickened and elongated and the wall of the 
colon is thick, grey, leathery and shows a disappearance of the 
taeniae and sacculations. The mucosa may be grossly intact or 
disclose stercoral ulcerations. Histologically, all coats are hyper- 
trophied with a relative increase in thickness of the circular muscula- 
ture. The mucosa frequently shows hyperplasia, focal necrosis 
and non-specific ulcers; the submucosa is thickened by fibrous 
tissue and reveals increased vascularity, neutrophils, lymphocytes 
and plasma cells. The ganglion cells and nerve fibers of Auerbach’s 
plexus are smaller and fewer in number than normal and in addition 
the cells disclose vacuolization. 

In fully developed cases, the diagnosis is easily made, while at the 
onset the disease must be differentiated from anal spasm, rectal 
stricture and dolichocolon. Treatment is always medical first and 
consists of enemas, laxatives, regulation of diet and administration 
of parasympathomimetic drugs such as mecholyl bromide, syntro- 
pan, prostigmin and physotigmine. If these fail surgery is in- 
dicated. It consists of colostomj'-, re.section of the colon, sympatJi- 
ectomy'in cases that respond to spinal anesthesia, and emergency 
procedures when complications arise. The latter consist of volvu- 
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miss (0 Obstruction winch in the acute st igc is due to edema 
uidmfiunnntion ind m the chronic stage to fibro-is, ulheMons uul 
mgubtion of the bowel w dl (4) histulas extending to the uiin ir> 
bhdder, uljacent bowel, other Msteri, md antcuor dxloininil 
wall (o) Pjlephlcbitis 

A coricct diagnosis of dixcrticuhtis particuhrl> of the cecum is 
e\tremel> difficult to make The condition is u&udlj confused 
with acute ippendicitis, perforated duodenal ulcer, acute cholccjsti- 
tib, carcinoma and ilco-cccal tuberculosis Trcalinenl is prophj lac- 
tic in the form of a low residue diet, bland la\ati\es like mineral oil 
and occasionallj, drugs like belladonna In uncomplicated dl^e^- 
ticulitis, it consists of bed rest, heat to the ibdomeii, intispasmodics, 
nothing bi mouth and fluids paientcrallj Ihis gi\cs satisfictorj 
icsults in from one-half to two-tliir<ls of all ca‘'cs feurgical inter- 
^cntlon is indicitcd in most of the ifoiemcntioned compile itions 
It consists of drainage of abscesses, closure of pcrforitions and relief 
of obstruction bj colostoni>, cecostomj or pirtial resection Ihe 
o\eraU operative moriahtij is about 10 per cent Recurrences of 
infection m medicallj treated and in suigicdlj treated, but non- 
icsccted diverticula, arc common 

Inflammation — Non-specific Inflammations — 1 hree important 
surgical lesions of the large intestine that may be placed in this cat- 
egory arc acute plilcgmonous cccitis and colitis, ulcerative colitis 
and mucous colitis 


Acute Phlegmonous Cecitis and Colitis — llns is analogous to a 
similar process in the stomach and small intestine both of whicli 
have been considered in the two preceding chapters In the large 
bowel, the lesion is most common in the cecum, is confined to an 
ov al or round simply deni ircated area of tlic gut or inv olv es larger 
segments of the intestinal wall, and has the same gross and histologic 
appearance as it does in the upper portions of the gastro-mtestmal 
tract The chief manifestations are fever, pain, vomiting, obstiuc- 
tion and abdominal mass The lesion is thus confused with ap- 
pendicitis, carcinoma and tuberculosis Treatment is surgical le- 
stction The mortality is about 10 per cent 
Ulcerative Colitis — Through usage this term is le&crvcd for ulcera- 
ting lesions of the large intestine of undetermined etiolgy The 
disorder has also been called colitis gravis, tliiomboulccrative colitis, 
uliopatliic ulcerative colitis, cryptogenic ulcerative colitis, chionic 
suppurative colitis and non-specific ulcerative colitis As m other 
obscure lesions so m this disease speculation regarding the causatne 
agents hafy been rampant The following aic some of the factors 
that have been implicated (1) bacteria such as streptococcus, 
dysentery bacillus, and tubercle bacillus, (2) virus, (3) ameba, (4) 
imp, (5) serum and vaccine therapj, (C) allergj to food and 
lactona, (7) dietary deficiencies, (8) metabolic disturbances reduc- 
nt the resistance of tile mucosa and (9) neurogenic influences acting 
° (a) Psjcliogeiiio impulses lesulting from apprehension, 
Mo’ lascular spasm or dilatation 

tu e o' Ulcer": 

ino colitis occurs m 9 of meij 1000 people aitli gastrointestinal 
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moidoscopic examination may reveal the openings of the pouches, 
spasm, hypermotihty, obstruction, sharp angulations, mucosal 
edema and an external mass. A barium enema may disclose serrated 
linear filling defects, spasm, hypermotility and obstruction. 

In the cecum, the diverticula are located in the atero-lateral or 
the postero-medial borders, whereas in the colon, they are almost 
always between the mesocolic and antimesenteric taenial bands and 
rarely between the antimesenteric taeniae. They vary in size 
from a few millimeters to 4 cm. in greatest diameter and externally 
are frequently concealed by fat (Fig. 299). They are of a bluish 
color, round or flashed shaped, thin walled, and communicate with 
the lumen by wide or narrow, round, slit-like or pin point openings. 



Fig. 299 — Divei ticulosis of the colon showing several mucosal openings and seven 
seiosal outpocketings The fat which covered these ha-s been dissected away. 


If these are small the diverticula are usually filled with fecal material 
or fecoliths, but if they are widely patent their lumens are empty. 
Histologically, congenital diverticula disclose all the layers of the 
intestine whereas acquired diverticula are usually devoid of muscle. 
Inflammation, as a rule, results from obstruction of the pouches by 
fecal material. At first it is confined to the diverticulum but soon 
it spreads to the adjacent bowel wall and to the peri-intestinal 
tissues. Microscopically, it is entirely non-specific and consists of 
congestion, edema and local extravasation of leukocytes. In some 
cases, this is followed by resolution or by granulation ti.ssue and 
residual fibrosis. In others, the inflammation progresses and may 
be accompanied by the following complicaliona. (1) Acute per- 
foration and generalized peritonitis. This is unusual for the in- 
fection is as a rule attended by a peri-diverticulitis which walls off 
the impending rupture. (2) Peridiverticular abscess. This is tlie 
most common complication and, as a rule, results in a tender pelvic 
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plete colectomj TJIcerUi\e cohtis ma> pei^ue a iipid course 
terminating m dc'ith in i few montlis, or &jmi)toms mn> be few 
ind relapses se\eral months or mmj >eais ipirt llie moriahty 
IS leported is \arjing fiom 10 to 10 pci tent 

Mucous Cohtis —Mucous cohtis is part of i general autonomic 
nertous sjstein mst ibiliU ch iractcnzcd b> undue iintabihtj of the 
colon, spasm and c\ctss sccictiou of nuicus It lias also been called 
chrome colospasm, iiiitihle colon, unstable colon, spastic eolitis, 
mucomembnnous colitis, dNssjncigic tolon, caturhal colitis and 
toMc colitis ihe disoider is triilj functional iiul exhibits no 
specific or regular pathologic changes In fact at uitops> , the colons 
from patients with tlie condition who hi\c died of other cau'^cs are 
usuallj entirelj norm il 1 lie prcih'.posing etiological factor is a 



—Chronic ulctrjluc colitis Tin. wall i-n thick and fihrolic and the 
mucosa is ulcerated and coccicd with pscudupu1> ps 


neuromuscular and ncuioglandularabnormaht>, while the pi ecipitat- 
ing causes are (1) local irntants such as cathartics, colonic irriga- 
tions and sensitivit> to foods and (2) mental disturbances m the 
form of nervous tension, anxietj, worry, introspection and unhap- 
piness Ihe condition is usually found before the age of forty years 
and IS more frequent in women Local symptoms are variable and 
consist of abdominal pam or discomfort, constipation, diarrhea or 
constipation alternating with dianhca Mucus, usually piesent m 
small or large amounts is ai ranged loosely, m membianes or m coats 
Sigmoidoscopic examination is normal and roentgenograms show 
spasticity The diagnosis is made by taking a careful history, 
which is usually given m great detail, and by excluding organic 
lesions Treatment is medical and includes reassurrance a bland 
diet, mineral oil and belladonna ’ 
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medic il, while in the i)ict>cncc of obstuiction, perfontion, jb',cess 
or fistuh, It lb burgital , , , ,, 

Syphilis of the colon and rectum inij be of the hcrcditarij or ac- 
quired tyiies, ind ib simibr to thit of the bmall intestine Rarely , 
the icctum may be the site of a chancre Si/inpioms miy simulate 
those of ulcerative tohtis (diarrhea, blood m the stools, weakness 
and loss of weight) or tliey may simuhtt carcinoma of the rectum 
(tenesmus and ribbon like stools) Clinically, the diagnosis is 
ddRcult to establish Just because i patient has a positiv c serologic 
test for syphilis, it docs not necessarily follow that a lesion m the 
bowel is syphilitic It is stated, however, that a positive diagnosis 
IS justified m the presence of a histoiy of cvjiosuic, tyiucal procto- 
scopic and sigmoidoscopic appearance of the lesions (sec preceding 
chapter), a positive serologic test for syiiliilis, and response to anti- 
syphilitic therapy It is confirmed by finding the spiiochctes m 
the tissues and by the characteristic histologic picture 

Actinomycosis of the gastrointcstiinl tract involves the ileo- 
cecal region m 75 per cent of cases The organisms arc of the human 
strain and gam entrance by being swallowed Symptoms are of two 
tyTics (1) ^cute in which ca&c they resemble acute appendicitis 
ilic Usual story is that this organ is removed and the wound heals 
Shortly thereafter tlicrc ire chills, fever, weaknc&s and toxicity 
followed by an abscess which bicaks down leaving a peisistent sinus 
tract (2) Chrome In such cases tlic first manifestation may be 
a painless tumor mass m the right lower (juadrant, oi there may be 
associated pain and constipation The kswn evolves and extends 
111 the manner alrtaih described in the chapters on the skin and 
mouth Ultimately, there is a hard biowny mass that involves the 
abdominal wall, breaks down and dischai^cs one or many «imuses on 
to the surface Wlien the lesion is still confined to the peritoneal 
cavity, It Is usually mist ikcn for tubciculosis or caicmoma, but the 
formation of sinus tracts should always aiouse su<?picion of actino- 
mycosis Examination of the dischaiges for the causative oiganism 
readily confirms the diagnosis Treatment consists of administration 
of potassium iodide and antibiotics, of surgical excision and of 
roentgen therapy Compheafions aie (1) abscess formation — 
pcnncphric, subphicmc, icctal, psoas, pelvic, hip, giom and ab- 
dominal wall, (2) fistulas — to the exterior and abdominal organs 
such as urinary bladdei and (3) widespread hematogenous dissimina- 
tion The prognosis is grave Extensive lesions are seldom cured 
Tumors — Neoplasms of the large intestine closely parallel those of 
the small bowel bmee an outbne of these has been presented m 
the preceding chapter, a reclassification here is not necessary 
Despite the wide variety of possible tumois only a few occur with 
sufficient frequency to be of chmeal significance Ihesc, consist 
of polyps, endometriosis, carcinoma and lymphoblastoma 

Polyps — This term is used here merely because it is universally 
accepted \s aheady stated, it should be further qualified for as 
it btands it merely means a pedunculated tumor of the mucosa In 
connection with the large intestine, how ever, it has become synonv- 

mouswith an epithelial giowth and includes bothpapilloma and aden- 
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Polj'ps or pol5i)Osia should be sjU&pcctcd ui a pitieiit an 
insidious Olivet of di in he i ind mucus ind blood lu the stools Ihe 
diagnosis is confirmed bj digital, proctoscopic, sigmoidoscojnc ind 
rocnlgenogriphic e\immUions Ihc litter includes i binuin 
cnenu w ith post-ev icu ition uul post- ur lusuillation films in \\ Inch 



Fio 302 — I’tJuiiculttUJ ad<.nonm(ous i>ol>i> of the colon 



1 la 303 — Pol} posts of Uic colon 


polyps are \isuahzcd as filling defects Biopsy or histoligic ex- 
amination of an entire pol>*p is alwajs iiecessarj to rule out cancer 
Trcaimenl is surgical If the lesions are feu and low down the\ are 
moxed or dcstrojed proetoscpoically, it they ore more proximal, 
treotment is colotomj and excision, nliile if they are more numerous 
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orna. A single lesion is called a polyp, several are called polype, 
and numerous growths are known as polyposis. Pohi)s may fie 
divided into two classes; (1) acquired which arise on an iiiHammatory 
basis, are not truly new growths and are referred to as i)seiuloj)oIy{)S 
and (2) true or conyenilal. The&e are again subdivklcd into single 
and multiple (polyposis). The latter are familial in most instances 
and are, therefore, hereditary. The disease is transmitted by both 
.■=e.xes. If the genes are dominant the disorder will occur in every 
generation, but if they are recessive then both parents must possc.-'s 
them before the condition appears. The incidence of polyps at 
postmortem is recorded as varying from 2.37 to G9 per cent of all 
cadavers. Males aie affected twice as frequently as females and 
although the extreme recorded ages are two and eighty yeai>, liie 
tumors are rare before the age of thirt}" years, and the gieatest in- 
cidence is between the sixth and eighth decades. Single aiul small 
lesions rarely produce syi/Lptoms. When they become malignant 
there are alteration in the stool, change in bowel habits and passage 
of blootl and mucus by rectum. In pol^qDOsis there aie abdominal 
cramps, mucus and blood in the stools, diarrhea, loss of wciglii. 
nausea, loss of appetite, fatigue and vomiting. 

While polyjjs occur anywhere in the large bowel the favored siU'^ 
aie the sigmoid and rectum. As already stated the numbeis vary 
from one to hundreds and they range in si/.e from 1 mm. to U cm. 
with Usual measurements of 1 mm. to 2 cm. (Fig. d()2 and 31)3). 
\l first, most of tiic growtlis are sessile but later, a.«^ a lesult ol 
pi'fistalsis tliey Ijcconie eiongateil and pedunculated, d'lie suriace 
is legular. finely gianular or (leejily serrated and of a guy or gu-yuh- 
Inown color, d'lie tumor is moderately firm but not haul and is 
ficely uu)V.d)le ai the base. .V malignant change is said to necur 

* I* 1 • I ...... 
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Pohps or pol>i)Osis sshould be ssUbptclcd m v piticnt with au 
iib-ulioua on'et of diarrhc i uul imicu:s lud blood iii the stoola Ihe 
diagnosis is confirmed b> digit il, proctoscopic, bignioido'-coiiic uid 
roeiitgeiiogriphic L\iuiinitions Iht litter includes a birium 
eiieiiu with post-ON icuition and post-ur in&ullHtion Iilnis in which 
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polyps are visualized as filling defects Biopsy or histoligic (x- 
ammation of an cntiie poI>p is always necessary to rule out cancer 
Treatment is surgical If the lesions are few and low down, they are 
moved or destroyed proctoscpoically, if they are more proximal 
treatment is colotomy and excision, while if they are more numerous’ 
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it coijhi-'lh of puitial or complete coloctoiiiy. The pro/jKo;^!.'] j'ooti 
if tliorapy i.-> iii.sliUitcd early. 

Endometriosis. d'lii>) is considered in more detail in the cliaptrr 
on the femah; ^(enital tract. It is mentioned here because next tt) 
the adnexa and uterus, the bowel is the most frerjiient site of tlic 
rlis(.*a-e. The majority of lesions occur in the rectum and sigmoid. 
The flisorder alfects women between the a^Cs of thirty years and the 
meno[)ause. Siji/ijjlo/ti.'i are more severe just before or at the oieet 
of men.‘-(‘s and consist of (!) [lain in the lower abdomen, rectum and 
down the thi*'hs which is at^'^ravated by defecation, (2) constipation 
or diarrliea aiid (8) nausea and vomiting;. Heclal examination may 
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be ucccij^ao ^\hell ohstiuction nwlvctl mtl fibrosis so\ere The 
prognosis is good 

CarcioonJa — C » cmojiia of the large intestine is said to constitute 
8 per cent of all cancers and to cause I dc ith > earl> for e\ tr> 10,000 
people Ihe usual age period aarics from fort} to se\cnty }ears 
with an acerage of fifty-seten years In the colon, the incidence 
in miles equals tint m females, wlicieas in the rectum, it is tMicc 
as comuiQU lu men is it is in noincn 'Ihc duration of sym2>io)ns 
\ines oil an atcrige fioiii si\ to ten months Tlioy consist of any 
combination of the following gross oi occult blood m the stools, 
alteration of bowel hibit (frequent stools, diarrhea or constipation), 
alteration ui the form of tlie stool, alKloiinnal pain or cr imps, lectal 
pain, tenesmus, loss of weight iiul weikncss The only physical 
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findings may be a palpable ma<^, either through the abdominal 
wall or digitally in the rectum, and anemia Proctoscopic and 
sigmoidoscopic examinations are of aid m detecting tumors m the 
distal portion of the bowel, and roentgenograms with the aid of 
barium disclose obstructue lesions and filling defects 

Ihc disiribulion of carcinoma of the large intestine \aries con- 
Mdcrably according to different writers The approximate order 
ol fiequency is rectum 50 per cent, sigmoid 22 per cent, descending 
colon t) per cent, transierse colon 5 per cent, ascending colon 5 per 
cent, cecum 5 per cent, and the flexures, ileo-cecal lahe and anus 
7 pei cent The tumors start either m the crypts of Lieberkuhn 
or m 14 to 34 per cent of cases m pre-existing poly ps (adenomas and 
papillomas) GrowtJi js particularly slow jn the rectum where it 
is stated that it takes six months for the lesion to reach one-quarter 
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of the distance around the lumen and eighteen months for it to 
penetrate to the serosa. Grossly, as in other portions of the gastro- 
intestinal tract, the neoplasm may take on one of three appearances 
— ulcerative, polypoid, or infiltrative. Ulcerating lesions are 
perhaps the most common (Fig. 305). They exist as round or oval 
masses that are often distributed transversely in the wall, that 
occupy varying portions of the circumference and that usuall}' 
measure 3 to 6 cm. proximo-distally. These tumors ulcerate as 
they penetrate. The edges are thus only slightly raised, moderately 
firm and ill-defined. The centers are superficially ulcerated or 
deeply excavated. Their floors are covered with grey necrotic 
friable tissue and their bases are formed by muscle or serosa which 



Fic: 300 — Polypoid carcinoma of tlic colon. 


is infiltrated with the neoplasm. It is this t^Toe of tumor that 
maj’' erode a vessel to produce massive or fatal hemorrhage, that 
may perforate to produce peritonitis, or that may become adherent 
to another viscus to produce a fistula. Tlie second most common 
type of tumor is the yalypoid variety (Fig. 300). This starts as a 
carcinoma or represents a malignant transformation of a polyi) 
(adenoma or papilloma). Tlie neoplasm grows into the lumen to 
produce a fungating, moderate^' firm but frialde, i)inkish-gi(y 
caulitlower-like mass that usually measures to as much as 0 cm. in 
(liameter. Tiie .surface may be intact or superficially tilceratcd 
aiid the base penetrate.-, the wall for varying (k^)ths. The 
injiUralii'c type of giouth is the leant common (Fig, 307). l.hilike 
in the .stomach, this variety of tumor in the large bowel penetrates 
the tunic.s and, .dmultaneounly, eiieiicles the lumen relatiwdy e-irly 
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but It does not extend o\cr great distances proMino-distallj The 
lesult IS a constricting, Inrd, napkm-like tumor that reduces tne 
Uuneii to T. di inietci of a foM niillimctit& and tli it seldom measures 
more than 3 cm in length Its muco-,al surface is onlj bupernciallj 
ulcerated Ihsiologically, as in othci portions of the gastre^ 
intestinal tract (see Clnpter X), the growths \arj from a well- 
differentiated adenomatous structure that is difficult to dificrcntiate 
from an adenoma to a completclj undifferentiated structure that 
resembles a saicoma Die signet nng or the colloid type aie also 
found but with much leas frequency than in the stomach 
Carcinoma of the lirgc bowel s/ircads (1) by local extension to 
ini oh e first the n all of tlic gut and then any other tissUf s or organs 
that may touch it, (2) by lymphatics usually m a cephalic manner 



Fig 307 — Infiltrating car^iuonia oC the colon 


and rarely m a caudal direction Regional lymph nodes at the 
time of operation aie imolved m from 36 to 08 per cent, (3) by 
\ ems first to the In er and then to the lungs and any other organ 
or tissue The incidence of tumor emboli m resected specimens 
are reported in from 16 6 to 90 per cent and it is said that Msceral 
metastascs de\elop in over mne-tentlis of such cases and (4) by 
the pen-neural spaces This form of spread is reported as occurring 
in 30 per cent of resected specimens It is probably responsible 
for pain which occurs m 90 per cent of the cases and it is responsible 
for local recurrences in 80 per cent of the cases 

The diagmsis of carcinoma of the large gut is made from a 
consideration of the history, a palpable mtra-abdommal mass, 
digital rectal examination, proctoscopic and sigmoidoscopic examina- 
tions and barium enema The only effective treatment is complete 
surgical excision \t the present tmie, resectability is recorded 
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ors.c\eie ci'-es of \ inous''Uigitilprocedure-> Some of tiic^e consist 
of ciuteiizing oi tvcisinK the e\ctss niucosi, nino\\iii{; tlie anub, 
strengthening the inturil supports of the rectum and icbection 
Foreign Bodies — These gun entruice into the large intestine by 
being siialloiLcd or iiiseited from bclou Uhe former are not com- 
mon, thej usinlij lodge m the cecum, uul tbc> aie sometimes 
arrested h} obstructuo Icbions, of the bowel Ihose inserted from 
below ire more numerous ind usutll> lodge m the rectum lhc> 
occur in per\erts, insane or is i result of icculents Some of the 
objects recorded iie tumblers, mils, pins, stones, fiuit, liottlcs, 
whiskej glasses, niort ir pestle, o\ horn, electiic light bulb, chicken 
bones, glass tubing, broom handle, pig’s» tail ind tool box containing 
gun barrel, luck siws, s>ringe, file, coins, thread and tallow For- 
eign bodies may cause truinu with bleeding, perforation and con- 
stipation Most of the icct il ones can be rcmoicd with the aid of 
a prostoscope uul anesthesia the prognosis depends upon the 
damage done uul the dur ition of the sojourn 

Obstruction —Obstruction of the large mtcstme mi> be caused 
bj the following, (1) congenital lesions as ibscncc of i segment, 
atresia, stenosis uul fee d impaction in mcgicolon, (2) injlammalory 
processes as icutc phlegmonous cccitis and colitis, diicrticulitis, 
ulccrati\e colitis, regional colitis, lubeiculo&is, syphilis, actino- 
mjcosis and botrjom>cosis, (3) tumors both intrinsic ind extrinsic 
and (4) mcc/ianKatfactoissuch is\ol\ulus, foicign bodies, intussus- 
ception and prolap«e of the tectum 
Fecal Fistula — Tins is not common 0\er one-third of all 
caves occur m the nglit lower quadr int as i result of appendicitis 
or its complications Ihe rest aic found m other portions of tlio 
intestinal tract Thc> maj Ik. divided into (1) internal fistulas 
occurring between portions of the intestin il tiact oi between the 
intestinal tract and some other org in, c g , gastrocolic, rectov agmal 
and rectovesical and (2) external occurring between the intestine 
and the outside Ihc causes of fecal fistul is may bo listed as (1) 
congenital — patent omphalo-mescntcnc duct, lectovcsical, lec- 


tourethral or lectovagiml, (2) injlammalions — abscess (piostatic, 
pen-rectal, ttc ), dueiticulitis, icgioiial ileitis and colitis, tuber- 
culosis, and actmom> cosis, (3) malignant tumors — carcinoma of tlie 
bowel, prostite ind ovary, and (4) mechanical factors — surgical as 
colostomj, etc, strangulated henna, gunshot or otiier wounds, 
mstrumentation such as c>sloscopic (rectovesical), and irradiation 
as for carcinoma of the cervix (icctovagmal) The diagnosis of 
external fecal fistula is usually easy but ivlicn the tract is small ifc 
may be confused with B coh infection In such cases, roentgeno- 
grams following the injection of the ostium with radio-opaque 
material will often outline its course and disclose its true nature 
A similar pioccdure is usually resoited to m cases of internal fistulas 
In the absence of gianulomatous disea&e as tuberculosis or actmo- 
m>cosis and in the absence of a malignant tumor, most fistulas close 
spontaneously A few, however, persist and the causes of these have 
been listed as the presence of mucosal lining, rigid fibrous walls 
herniation in abdominal wall, penstaltic traction, foreign bodies 
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as 90 per (.*ciit of all (‘a.-fs, tiu* lior.pital niorlality ai about 20 per 
cent, llu; operative* mortality in i<*.-eelal>le ea-es a.- •} to l(t per cent 
and tlu* five year Mirvival rate as about lo per eent. In irre'-eetable 
(•uses, roentt'(*n ami ladinm therapy i> aeeom|>ani(Ml by a o jjer eent 
five y<*ar .Nurvi\'al. 'J’lie aiu.u\s of dmlh {jo-'f operatively ate peri- 
toniti>, abhce.''^ and jtulnionary di-^onler^. In utu leated ea.-'e.''. 
the mean duration (jI life from the ou'-et of .\vmptomn i> fourteen 
month.'>. 

Lymphoblastoma. Hen* a,-> el.‘>eu lua <* the teim lymphobla>loifui 
includes any primary tumor of lymj)hoid ti.-.>ue principle ainon;^ 
which an* lympho>arcoma, ilod^ikinV dbea.-e ami reticulum cell 
>aicomu. 'I'he a}j;e di->tribuii(»n. namely fourth and fiftii decades, 
is tlu* same as in the small inte-^tim* !)Ul in tin* laij'e bowel the 
recortled cases have be»*n almO''i exclu-'ively in males, Siiinplums 
consist of abdomiitul j)ain, constipation, diarrhea, intra-abdominal 
mass, leetal blecdinp;, and jjruritus ani. 'I’lie disease may he part 
of a j^eneralized disorder, but then; an* cases iti uhich the bowel 
tumors :ue the piimary and only l(*sions. The (jnni'thsi start in the 
solitary lymph follicles (jf the submuco-a and they produce (1) 
({ijfu.'ic inliltrat ions of the wall with giey moderately firm tis'^ue in 
which ca.se the normal ti'-sucs are accentuated or (2) they lesult 
in polypoid masses that project into the lumen. .Sometimes in 
rectal lym|}hoblastoma, the tumor starts in ])eri-rectal lymph nodes 
ami alYects the bowel wall by direct (*.xtension. I'he sfft’s of 
predilection are the rectum and the cecum. Treahncnl of le.sions 
primary in the bowel is surgical e.xcision followed by irradiation. 
The proyiioais is generally not good, although a few’ five to fifteen 
year cures tire recorded. 

Mechanical Disturbances.— Volvulus in about one-third of all 
cases occurs in the large bowel. The favored sites are the cecum 
and ascending colon in eases of mobile cecum, tuid the .sigmoid colon. 
Rupture of the large bowel has been considered in conjunction with 
the small intestine. 

Intussusception. — In the large inte.stine this is uncommon. The 
more frequent sites are the cecum and a.scending colon, the sigmoid 
and the rectum. The latter is known as prolapse. It con.si.sts of a 
protrusion through the anus of the muco.sa or the entire thickness 
of the rectal w’all. Mucosal prolap.se occurs in earl}'’ childhood and 
old age, whereas the entire wall ])rotrude.s at any time during adult 
life. The causes in childhood are listed as weak fi.xation of the 
rectum, high position of the bladder and uterus, ab.sence of the 
sacral curvature, and straining due to diarrhea, constipation, and 
pertussis. In adults the causes are atrophy of the sphincter, injury 
to the sphincter at operation or parturition, weakne.ss of the levator 
ani muscle, hemorrhoids, polyps and straining in enlargement of 
the prostate, urethral stricture, and at stools. The manifestations 
are a projection of the mucosa or a sausage-shaped mass through 
the anus. The latter is seen w’^hen the entire Avail prolapses and is 
accompanied by obstipation. The protruded portion becomes in- 
fected ulcerated and sometimes gangrenous. Treatment consists of 
eradicating the cause, regulating boAvel movements and in persistent 
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or NL\cre cx^es of \ uion-a surgical i)rottdure*5 Some of thc^e consist 
of ciuterizing or excising the excess nxucosi, niriowing the anus, 
strengtliemng the inturil supports of the lectum and resection 
Foreign Bodies — Tlic-c gam cnlrmce into the large intestine by 
being sitalloiLcd or in-'Ortcd from Ixclow flic former are not com- 
mon, thej iisuiUj lodge m the cecum, and thej aic sometimes 
arrested b> obstructi\e lesions of the bowel Iho&e inscrled from 
below are more numerous and iisudl> lodge in the rectum ihej 
occur m perxerts, iikuic or as a icsiilt of iccidents &iome of the 
objects lecordcd uc tumblers, nails, pins, stones, fruit, bottles, 
whiskej glasses, mortar pestle, ox horn, electric light bulb, chicken 
bones, glass tubing, broom handle, pig’s tad and tool box containing 
gun barrel, h ick saws, sjnngc, file, coins, tin cad and t dlow For- 
eign bodies nuy ciu'^c trxuma with bleeding, perforation and con- 
stipation Most of the rectal ones cm be remoicd witli the aid of 
a prostoscope and anesthesia ihc progrmis depends upon the 
damage done and the dur ition of the sojourn 

Obstruction —Obstruction of the large intestine m i> be caused 
b> the following, (1) comjemial lesions as ibsence of i segment, 
atresia, steno''is uid fecal impaction m mogacolon, (2) injlainmaiory 
processes as acute plilogmonous cccitis and colitis, dixerticuhtis, 
ulccntixe colitis, region d colitis, tuberculosis, sj’piuhs, actmo- 
m>co&i& and botr}omico»*s>» ('^) tumors both intrinsic and extrinsic 
and (4) tnechamcal factors such as \oU ulus, foieign bodies, intussus- 
ception and prolapse of the rectum 

Fecal Fistula — Tins is not common Oxer one-lhird of all 
cases occur m the riglit lower quadrant as a result of appendicitis 
or its complications Ibc rest aic found in other poitions of the 
intestinal tract Tho> ma> Ixi divided into (1) internal fistulas 
occurring between poitions of the intestinal tract or betxxeen the 
intestinal tract and some other organ, c g , gastrocolic, rectovagin il 
and rectoxesical and (2) external occurimg between the intestine 
and the outside The causes of fecal fistulas may be listed as (1) 
congcmlal — patent oinplialo-mcscntcric duct, lectoxcsical, rec- 
tourethral or rectoxaginal, (2) tujiammalwns — abscess (prostatic, 
pen-rectal, etc ), dixcrticuhtis, regional ilcitis and colitis, tuber- 
culosis, and actmomjcosis, (3) tnahgnanl tumors — carcinoma of the 
bowel, prostate and ox ary, and (4) mccbamcal factors — surgical as 
colostomj, etc, strangulated henna, gunshot or other xxounds, 
instrumentation such as cjstoscopic (rectoxesical), and irradiation 
as for carcinoma of the cerxix (rectovaginal) The diagnosis of 
external fecal fistula is usually eas> but when the tract is small it 
may be confused with B coh infection In such cases, roentgeno- 
grams following the injection of the ostium with radio-opaque 
material \\ill often outline its cour«« and disclose its true nature 
A similar procedure is usually resorted to ni cases of internal fistulas 
In the absence of granulomatous disease as tuberculosis or actmo- 
m>cosis and m the absence of a malignant tumor, most fistulas close 
spontaneously A few, howexer, persist and the causes of these have 
been listed as the presence of mucosal lining, rigid fibrous walls 
herniation m abdominal xxall, peiistaltic traction, foreign bodies 
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as DO per ciMit of all i’a>('.N, (In* lio>pital mortality as about 20 per 
f(Mit, tluj operative nmrtaliiy in iv.''fi*tal>lo ca^cs as t to 10 j)er coat 
and tlu* (ivc yc'ar .survival rate* as uliotit lo jjcr cfiit. In irrc-Jeotable 
eases, roentf^en aiul radium therapy' is neeompauii'd by a o jjer cent 
live; year survival. 'Flu* cnu^r.'i nf (hath postoperatively are jjeri- 
t unit is, .abscess and pulmonary <lisorders. In untreated ease.s, 
the mean duration ot life fiaim the on.^et of symptonts is fourteen 
moulbs. 

Lymphoblastoma. Here as elsewhere the term lymphoblastoma 
iueludes any primary tumor of lymphoid tissue priu(:ij)le amonj^ 
which are lymphosarcoma. Ilotif'kiu's rli.sease and reticulum cell 
sarcoma. 'L'he ap;e disi ril)Ution, namely fourth and liflh decades, 
is till* same as in tin; small intestine i)Ul in tlu*. larj^e bowel the 
recorded eases have been almost, e.xelu-'ively in males. Siimploms 
consist of abdominal pain, constipation, diarrhea, intra-abdominal 
mass, rectal bleedinp;, and |)ruritus ani. 'l'he ili.''ea.''e may be i)art 
of a j^eiu'rali'/.ed disorth'r, hut then* art* east's in which the. bowel 
tumors are the primary ami only lesions, 'l'he ifrouili.s start in the 
solitary lymph follicles of the submueosa and they produce (1) 
(lijfu.sc itjtiltrations of the wall with jtiey moderately liim tissue in 
which ease the normal tissues are aeeentuatetl or (2) they result 
in iwlt/poid masses that ])rt)ject intt) the lumen. Sometimes in 
rectal lymphoblastoma, the tumt)r starts in i)eri-rectal lymph node.s 
anil atTeets the bowel wall by direct t*.\tension. 'fhe sites ot 
predilection are the rectum and the cecum. Treatment of lesions 
primary in the bowel is surp:ical e.xcision followed by irradiation. 
The praijnosis is ”;enerally not good, although :i few live to fifteen 
year cure.s are recorded. 

Mechanical Disturbances. — Volvulus in about one-third of all 
cases occurs in the large bowel. The favoretl sites are the cecum 
and ascending colon in eases of mobile cecum, and the sigmoid colon. 
Rupture of the large bowel has been consideretl in conjunction with 
the small intestine. 

Intussusception. — In the large inte.stine this is uncommon. The 
more frequent sites are the cecum and ascending colon, the sigmoid 
and the rectum. The latter is known as prolapse. It consists of a 
protrusion through the anus of the mucosa or the entire thickness 
of the rectal wall. Mucosal prolap.se occurs in earl}" childhood and 
old age, whereas the entire wall protrudes at any time during adult 
life. The causes in childhood are listed as weak fixation of the 
rectum, high position of the bladder and uterus, absence of the 
sacral curvature, and straining due to diarrhea, constipation, and 
pertussis. In adults the causes are atrophy of the sphincter, injury 
to the sphincter at operation or parturition, weakness of the levator 
ani muscle, hemorrhoids, polyps and straining in enlargement of 
the prostate, urethral stricture, and at stools. The manifestations 
are a projection of the mucosa or a sausage-shaped mass through 
the anus. The latter is seen when the entire wall prolapses and is 
accompanied by obstipation. The protruded portion becomes in- 
fected ulcerated and sometimes gangrenous. Treatment consists of 
eradicating the cause, regulating bo\vel movements and in persistent 
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The morlahtij m t 3 i)C 1 is ibout 10 per cc»t, :» t 3 i)C 2 about lo per 
cent, m tjTC 3 about 25 per cent and in tjTc -4 about GO per cent 
Anal Ducts — In ibout 30 per cent of anal canals there are MSti- 
gcal glaiuls 01 ducts that uiMi in the crjTts of particular\> the 
posterior portion and sinuousf> course inwardly and caudallj to 
penetrate in some cases tlic internal anal ‘'phinctcr Most of them 
are lined b\ transitional epitheliuiu in winch there aic also found 
mucous cells Thc-'C structures althouKli appearing insignificant 
ma> be iiniioitant in the de\elopmLnt of fistulas, sinuses, ibscc^ises 
and e\ en c irtinoina 

Inflammation — Non-specific Inflammations • — Ihesc aie two im- 
portant Jcsjons of tile mils in this category — fissure and fistula 
Fissure of the anus is a tear or ulcer at the muco-cutaneous hue 
It constitutes jbout 10 per cent of all anorectal diseases Its caxise 
is trauma in the form of haid stools, cluldbirth, stTammg, euema, 
tips or foreign bodies Its location in the niajontj of cases is in the 
posterior commissure — opposite the bifurcation of the splunctcr 
Lxammation discloses spa'^m of the amis and in the acute stages a 
non-specific ulcer Mhcn it becomes chiomc the base is composed 
of fibrous ti'^isuo, tlio tclgcs aic firm, and the adjoining shin jirohf- 
crates and becomes edematous to form what is known as the 'Senti- 
nel pile " A similar process m the upper border produces papillae 
Symptoms consist of pam (due to spasm of the anus) which is 
aggravated bj defecation Frcsli blood is frcqueiitlj seen after a 
bowel movoment Tlio most satisfactory treatment is e\cision of 
all the di*'ca'icd tissue 

Fistulas of the anus arc abnormal sinus tracts that have at least 
one opening in the mucosa and another in the skm, adjacent vi&cus 
or the intestinal mucosa at a different level luberculosis is re- 
sponsible for about 8 per cent of the fistulas Tlie rest are caused 
bj ordmarj pj ogenic organisms 1 he disorder starts as an infection 
in the anal crj^its and glands, whence it burrows through the 
'sphincter muscles into the ischioicctal fossa tlierc forming an ab- 
scess Due to inadequate drainage consequent to anal spasm, the 
mass enlarges and ultimateh breaks through tlie skin, into the 
rectum, or mto another pelvic v iscus T he fistula is thus complete 
Treatment consists of chcino- and antibiotic therapy, incision of the 
abscess and excision of the entire tract 

Specific Inflammations — Granulomatous lesions that wall be con- 
sidered under this heading are tuberculosis, s>qihihs, gonorrhea, 
chancroid, Ijmphopatlna venereum and granuloma inqumalc 
Tuberculosis of the anus is usually secondary to lesions elsewhere 
but occasionally, it is pnmary It affects males three times as 
frequently as females, and it occurs m young adults Sxjmptoms 
consist of burning, itching, some pam and a disturbing discliarge 
The lesion occurs at the anal margin first as an elevation which soon 
break* down to produce i round or oval, shallow ulcer The edges 
are shirivly defined, irregular and undermined, tlie floor is covered 
with a thick sometimes bloody discharge, and tiic base and edges 
are indurated The histologic stnictuie as in other areas is specific 
but It may be necessary to examine several pieces of tissue before 
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(talcum powder, lycopodium, cotton and petrolatum), and a defect 
in the intestine too large for spontaneous closure. In such cases, 
some form of surgical excision of the tract and obliteration of the 
openings is necessary. 

Anus 

EMBRYOLOGY 

Early in embryonic life the cloaca forms a terminal cavity that 
is common to the intestinal and urogenital tracts. It is narrow and 
has a cloacal membrane closing its caudal surface and two ridges on 
its lateral wall. By the fifth week, a coalescence of these ridges and 
the downward growth of the urorectal septum separates the geni- 
tourinary tract from the intestinal tract. As the partitioning is 
being completed the narrow space is called the cloacal duct. At the 
seventh week, the cloacal membrane is divided into the urogenital 
membrane anteriorly and the anal membrane posteriorly. An 
inpocketing of the latter forms the proctodeum which increases in 
depth until the eighth week when it reaches the rectal bulge. 

PATHOLOGY 

Congenital Anomalies. — These may be divided into two, namely, 

(1) those associated with the formation of the anus and rectum and 

(2) the presence of anal ducts. 

^ Abnormalities of the ano-rectal junction occur once in every 5000 
births. They are ordinarily divided into four groups. (1) Incom- 
plete rupture of the anal membrane or stenosis of the anus anywhere 
from 1 to 4 cm. above the external opening, occurring in from 25 to 
33.3 per cent of all cases. (2) Imperforate anus when the obstruc- 
tion is due only to persistence of the membrane, seen in compara- 
tively few cases. (3) Imperforate anus with rectal pouch separated 
from the anal membrane and ending blindly. This is the most com- 
mon abnormahty being encountered in almost two-thirds of all cases. 
It is also the one in which fistulas between the rectum and bladder, 
urethra, vagina and perineum occur most frequently. (4) Normal 
anus and anal pouch with rectal pouch ending blindly. The two 
may be separated by a membrane or by a wide interval with only a 
connecting cord. These anorectal anomalies affect males four times 
as often as females. All except the fu’st type are accompanied by 
intestinal obstruction and are, therefore, recognized within a few 
hours or at the most a few days after birth. It is also noted that 
there is no anal opening, no meconium on the diaper, or meconium 
coming from an abnormal opening. Roentgenograms with the 
infant inverted and an opaque object on the perineum will show 
the relation of the rectum (demonstrated by an air bubble) to tiie 
anus. Treatment in type 1 is dilatation, in t 3 q)e 2 cruciate incision 
of anal membrane and dilatation, in tjTDe 3 relieving the obstruction 
by colostomy, reconstructing the anorectal canal and repairing the 
fistulas, and in type 4 colostomy followed by perineal rectal repair. 



I \hGh l\TtSTl\h {M) WiiS 


427 


fid'll p unless icsiclc, p ipulL oi sluUow erj tlicin itous ulcti 'leu 
dajs to sj\ lueks liter smill noijulcs ippeu ilong the dr lining 
Ijniplntic ie-"'Lls or in tlit nodes nul arc known as bubos In 
males, the inginn d nodes «e most fitqnentl> ilTectcd wliertas in 
{eniiks, the aiio-icctal nodes ircmvohcd lht> become lobuhted, 
matted, enlarged, firm ind then brcik down and become soft Ihc 
skin becomes idheient, \ lol ictows ind ulcer it es Ic uing disclurgmg 
smu'es lliL process sprf«d& b> btinouing cicrjwhere leaiing 
abscesses, sinuses uid dtstructiou uul ultmutch, uuohing the 
genitals, entile pciincuin, uuis uidiLCtum liie cut uieous dcstiuc- 



Fir 30*? — ( ) inulojju iR(«uinaU affecting iht anogenili] region 
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tioii and edema result m large polypoid sometimes pedunculated 
masses (elephantiabis) with inter\emng areas of scarring, wrinkling 
and dimpling Anorectal lesions are primary in the mucosa or pen- 
rectallj where they produce a circular stricture about 6 cm from the 
external opening Hnlologically, there are focal perivascular or m 
lymph nodes cortical proliferations of mononuclear cells At their 
penplierj, there are plasma cells, lymphocytes and sparse emtheli- 
oid and giant cells Obliteration of the v ascular lumens by pressure 
and coalescence of the granulomas results m the formation of focal 
central abscesses When this occurs some of the perjpJieral mono- 
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it is encountered. The organisms are demonstrable in cultures and 
in innoculated guinea pigs. Treatment consists of general anti- 
tuberculosis measures and local excision. 

Syphilis of the anus and rectum may be congenital or acquired. 
The former is found in newborn infants as a peri-anal dermatitis 
with fragile skin and shallow fissures. Acquired syphilis occurs in 
any of the three stages. A chancre is rarely found at the anus. It 
is usually seen in females, but it also occurs in males as a result of 
sodomy. It is an irregular but sharp pink ulcer covered with thin 
serous discharge and disclosing no induration. Secondary infection 
changes these characteristics to a non-specific ulcer. Because of 
the associated moisture, there is maceration and fissuring. The 
sore is painful only when it is located within the anal canal. A 
diagnosis is made by dark-field demonstration of spirochetes. 
Secondary manifestations of syphilis consist of fissures, ulcers, 
papules and larger wart-like elevations known as condyloma laimn. 
These are found at the anal margin or in the surrounding skin. 
Mucous patches, papules and plaques have been reported in the 
rectum but they are extremely rare. Tertiary lesions are uncommon 
and bizarre. Syphilitic stricture is rare but gummas are more 
common. They are more frequent about the rectum than the anus 
and present the usual sharply defined firm elastic mass that, as a 
rule, does not suppurate but that upon incision, yields a bloody 
serous discharge. 

Gonorrhea of the anus and rectum is probably more frequent than 
generally supposed. It is more common in females with gonorrheal 
vaginitis, but it is also seen in males as a result of sodomy. Except 
for some burning and itching the disease is asymptomatic. Exami- 
nation discloses hyperemia of the lower 6 to 7 cm. of the rectal 
mucosa and an excess of mucopus. Ulceration followed by stricture 
may occur when the mucosa is traumatized, and fistulas and abscess 
occasionally arise consequent to infection of the anal crypts a;id 
glands. The diagnosis is established by identifying the organisms 
in smears. The disease is ordinarily self limited. 

Chancroid or soft chancre is caused by the Ducrey bacillus — a 
small, non-motilc, gram negative cocco-bacillus that is difficult to 
culture but that can be identified in smears. The sores are found 
in either sex as painful irregular peri-anal or anal fissures or ulcers. 
They bleed easily and spread rapidly by contact and by undermining 
the adjacent tissue. The histologic changes are not specific. Treat- 
ment consists of tartar emetic, specific serum and vaccine. 

Lymphopathia venereum is known by many other names some of 
whicii are lymphogranuloma inguinale, poradenitis, strumous bubo, 
climatic bubo and, in women, csthiomene. It is a contagious vene- 
real disease caused by a specific virus and transmittecl by sexual 
contact. It prevails during the active sexual life, affects males as 
frequently as females, is found in all races but predominates in the 
colored and is most freciuent among the lower classes. 

A primary sore usualb' ai)pear.s on the corona or the posterior 
vaginal wall but sometimes on other mucous membranes five to 
twenty days after e.xposure. It is evanescent and exists as a super- 
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tion and edema result m large polypoid sometimes pedunculated 
masses (elephantiasis) AMth inter'cnuig areas of scarring, ivrinklmg 
and dimpling Anorectal lesions aic primaiy in the mucosa or pen- 
rectally ^^here tliej produce a circular strictuie about 6 cm from the 
evternal opening Histologically, there are focal perivascular or m 
l>mph nodes cortical proliferations of mononuclear cells At then 
penpher>, there are plasma cells, Ijmphocytes and spaise epitheli- 
oid and giant cells Obliteration of the \ asculai lumens b> pressure 
and coalescence of the granulomas results in the formation of foca! 
central abscesses When this occurs some of the peripheral mono- 
c>tc& are seen to contain intracytoplasmic inclusions the “Gamhr 
bodies” (phagocytoseddebns) 


42S 


LARGE INTESTINE AND ANUS 


Clinically, the primaiy sore is usually unnoticed. Follo^^ing the 
initial lesions there are fever, chills, sweats, joint pains and leuko- 
cytosis. Secondary sores are sensitive, tender, bleed easily and 
discharge an abundant amount of seropurulent material. When 
the rectum is involved there are pain on defecation, constipation and 
obstipation. The diagnosis is made from the appearance of the 
lesions, intracutaneous innoculation of antigen (Frei test), comple- 
ment fixation reaction and biopsy. Treatment consists of sulfona- 
mides, vaccine, convalescent serum, dilatation of strictures and 
surgical excision of poljyjoid masses. Once the lesion is advanced 
the prognosis is poor. 

Granuloma inguinale is also known as granuloma inguinale tropi- 
cum, ulcerating granuloma of the pudenda, pudendal ulcer and 
granuloma venereum. Although the mode of transmission is not 
definitely knovm, the lesion does occur on the genitals, perineum 
and in the anal (not rectum) canal. The primary lesion is a moist 
papule that rapidl}'’ ulcerates and spreads to repeat the process. 
Ultimatel}'’, there are large irregular ulcers with indurated sharp 
margins and covered with a fetid glaiy discharge (Fig. 308). Be- 
tween these there are proliferations of epithelium and granulation 
tissue to produce condylomatous masses. There may be stricture 
of the anal canal, but inguinal lymph node involvement is slight and 
due to secondaiy infection. Histologically, the pathognomonic cell 
is a lai’ge monoc 3 ''te that contains one or more intracytoplasmic cysts 
filled vith small round or rod-like structures called Donovan bodies 
(stained best by Delafield’s hematoxj^lin method or Giemsa’s stain). 
The remainder is composed of granulation tissue heavily infiltrated 
vdth plasma cells and sprinkled with neutropliils. Lymphocytes 
are sparse or absent. Treatment consists of intravenous adminis- 
tration of tartar emetic which is specific for the disease. 

Tumors. The anus is composed of ectoderm and theoretically is, 
therefore, subject to any of the tumors discussed in Chapter I. 
Practically, however, the follomng lesions have been recorded most 
frequently: from the epidermis, a papilloma, Bowen’s disease and 
carcinoma; from sweat glands, a hydradenoma; from fat, a lipoma; 
from connective tissue, a myxoma, fibroma and fibrosarcoma; from 
muscle, a myoma and myosarcoma; from pigment producing cells 
(probably of nervous origin), a melanoblastoma, and from lymphoid 
tissue, a lymphosarcoma. In adchtion, the following extra-anal 
neoplasms may present themselves at the anus: chordoma, tera- 
toma, dermoid and adenomyoma from the recto-vaginal septum. 
Onty two of the aforementioned tiunors merit further consideration 
— carcinoma and melanoblastoma. 

Carcinoma. — Carcinoma of the anus is usually of the squamous 
cell variety and constitutes from 1.7 to 5.7 per cent of all malignant 
tmnors of the anus and rectmn. Although its cause is not known 
the following pathologic lesions are said to be predisposing factors: 
leukoplakia, trauma, fistula, fissures, condylomas, hemorrhoids, and 
irradiation scars. The disease is more common in women than in 
men in the proportion of 3 to 1 and its peak incidence is the sixth 
decade. The earliest and most connnon symptom i' -sistent 
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bIood> discharge Other manifestations arc late and consist of 
pain, tenesmus, diarrhea or constipation, itclung, irritation and 
change in character of the stools Grossly, the lesion simulates an> 
of the man> benign conditions in tins area in 1 9 per cent of cases 
The rest appear as nodular, flat or elevated ulccratmg masses with 
firm hard grej bases and eleiated undercut edges In size thej 
larj from a few millimeters to 10 cm in diameter and their location 
is m the perianal skin, the anal margin or the muco-cutaneous junc- 
tion Hisiologicalhj, as alicadj stated, most of the growths arc of 
the squamous cell \ariet> but occasionally, thej are of the adeno- 
matous and basal cell tipc Spread is b> local extension to the 
rectum, sphincters, peiianal tissue, rectovaginal septum and pros- 
tate Blood stream metastases arc rare but Ijmphatic dissemina- 
tion m all directions is common Inguinal, mesocolic, iliac and 
periaortic nodes are most frequently affected Trealmcnt is wide 
surgical excision with dissection of the draining l>mph nodes or 
irradiation The prognosxs is poor 

Melanohlastoma — -l^lclanioblastoma of the anorectal region is 
rare It arises from melanoblasts of the anal canal, whence it fre- 
quently invades the rectum Ihe lumor is usually single, sessile or 
pedunculated, light blown to black and vanes in size from a few 
millimeters to 8 to 10 cm in diameter Histologically, it does not 
differ from other melanoblastomas Bleeding, pain and constipa- 
tion are the most common sjmptoms Treatment is wide excision 
The prognosis is poor for the lesion lecurs locally and metastasizes, 
among other places, to the liver and lungs 

Mechamcal Disturbances — A<?ide from mucosal tears and direct 
trauma, two disorders that ma> be put in this category are hemor- 
rhoids and bleeding 

Hemorrhoids — These are vancositiesof the hemorrhoidal plexus 
of x eins The causes ma> be divided into predi'qiosmg and exciting 
Predisposing factors consist of an inherited structural weakness, 
erect posture, absence of valves in the superior hemorrhoidal veins, 
lack of support bj the surrounding loose areolar tissue, muscle strain 
and sedentary occupation Exciting causes are those which reduce 
venous blood flow and consist of constipation, pregnancj, pressuie 
of uterine, ovarian or prostatic tumors, circulatorj impediment 
through the liver and anal cryptitis Hemorrhoids are ordinarily 
divided into (1) external— thebe occur below the anorectal line and 
are dilatations of the external or the inferior hemorrhoidal plexus 
Since they are covered with skin they are also called varicose, 
thrombotic or cutaneous anal tags and (2) internal — these occur 
above the anorectal line and are dilatations of the internal or su- 
perior hemorrhoidal plexus The> ate usually the more trouble- 
some, and appear as globular led to blue dilatations with smooth 
ghstemng surfaces and sessile or pedunculated bases Their posi- 
tions in the right and left postenor and riglit anterior quadrants are 
quite constant Because of their location hemorrhoids are subject 
to trauma, ulceration, infection, thrombo''is necrosis and gangrene 
Ihej prevail between the ages of twentj and fiftj jears, and thev 
affect males twice as frequentlj as females Symptoms consist of 
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Clinically, the primary sore is usually unnoticed. Following the 
initial lesions there are fever, chills, sweats, joint pains and leuko- 
cytosis. Secondary sores are sensitive, tender, bleed easily and 
discharge an abundant amount of seropurulent material. When 
the rectum is involved there are pain on defecation, constipation and 
obstipation. The diagnosis is made from the appearance of the 
lesions, intracutaneous innoculation of antigen (Frei test), comple- 
ment fixation reaction and biopsy. Treatment consists of sulfona- 
mides, vaccine, convalescent serum, dilatation of strictures and 
surgical excision of polypoid masses. Once the lesion is advanced 
the prognosis is poor. 

Granuloma inguinale is also known as granuloma inguinale tropi- 
cum, ulcerating granuloma of the pudenda, pudendal ulcer and 
granuloma venereum. Although the mode of transmission is not 
definitely known, the lesion does occur on the genitals, perineum 
and in the anal (not rectum) canal. The primary lesion is a moist 
papule that rapidly ulcerates and spreads to repeat the process. 
Ultimately, there are large irregular ulcers with indurated sharp 
margins and covered with a fetid glary discharge (Fig. 308). Be- 
tween these there are proliferations of epithelium and granulation 
tissue to produce condylomatous masses. There may be stricture 
of the anal canal, but inguinal lymph node involvement is slight and 
due to secondary infection. Histologically, the pathognomonic cell 
is a large monocyte that contains one or more intracytoplasmic cysts 
filled with small round or rod-like structures called Donovan bodies 
(stained best by Delafield’s hematoxylin method or Giemsa’s stain). 
The remainder is composed of granulation tissue heavily infiltrated 
with plasma cells and sprinkled with neutrophils. Lymphocytes 
are sparse or absent. Treatment consists of intravenous adminis- 
tration of tartar emetic which is specific for the disease. 

Tumors. — The anus is composed of ectoderm and theoretically is, 
therefore, subject to any of the tumors discussed in Chapter I. 
Practically, however, the following lesmns have been recorded most 
frequently : from the epidermis, a papilloma, Bowen's disease and 
carcinoma; from sweat glands, a hydradenoma; from fat, a lipoma; 
from connective tissue, a myxoma, fibroma and fibrosarcoma; from 
muscle, a myoma and myosarcoma; from pigment producing cells 
(probably of nervous origin), a melanoblastoma, and from lymphoid 
tissue, a lymphosarcoma. In addition, the following extra-anal 
neoplasms may present themselves at the anus: chordoma, tera- 
toma, dermoid and adenomyoma from the recto-vaginal septum. 
Only two of the aforementioned tumors merit further consideration 
— carcinoma and melanoblastoma. 

Carcinoma. — Carcinoma of the anus is usually of the squamous 
cell variety and constitutes from 1.7 to 5.7 per cent of all malignant 
tumors of the anus and rectum. Although its cause is not known 
the following pathologic lesions are said to be predisposing factors: 
leukoplakia, trauma, fistula, fissures, condylomas, hemorrhoids, and 
irradiation scars. The disease is more common in women than in 
men in the proportion of 3 to 1 and its peak incidence is the sixth 
decade. The earliest and most common symptom is a persistent 
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bleeding, protrusion, itching, leakage, constipation and, when com- 
plications arise, of severe pain. Treatment consists of surgical exci- 
sion or of injection with a sclerosing fluid. The prognosis is good. 

Bleeding. — -Bleeding from the anal canal is a common symptom. 
If the blood is recognizable grossly, one speaks of melena but if 
microscopic or chemical methods are necessary for its detection, one 
speaks of occult blood. In general, if the blood is bright red and on 
the outside of the stool, its point of origin is low in the intestinal 
tract such as the anus or rectum. If it is thoroughly mixed with the 
stool, it arises more proximally. A brown or black color indicates 
digestion and, therefore, the stomach or the upper portion of the 
small intestine as the point of origin. The two most common causes 
of bleeding from the anus are hemorrhoids and carcinoma of the 
distal end of the large bowel. Other causes may be listed as follows : 
(1) from the stomach — any of the lesions causing hematemesis 
which have already been enumerated in Chapter X, (2) from the 
small intestine — diverticula, Mechel’s diverticulum, phlegmonous 
enteritis, duodenal ulcer, syphilis, regional enteritis, intussusception, 
and benign and malignant tumors, (3) from the large intestine — 
diverticulitis, ulcerative colitis, tuberculosis, polyposis, lympho- 
blastoma, foreign bodies, penetrating wounds and fissure and (4) 
systemic disturbances such as vitamin C deficiency and blood 
dyscrasias. 
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embryology 

In the thiul week of cinbrjonic hfc the CNtra-einbrj onic incboderm 
ij> fecparatcd into somatic and splanchnic lajers bj a cleft which 
forms tlie initial bod> or celomic ca\itj In the fourth week, the 
luesoderm of the embrj o proper is di\ ulcd into som itic and splanch- 
nic lajcrs bj similar small clefts Coilesceiice of the clefts starts 
cephallj and extends c uulallj to form lirst a continuous space B> 
mterposiiion of the septum tiaiisxeisum, the plcuio-pcucaidnl 
membranes ind the ])!luio pentoneal membranes the original cclom 
is duided into the pericardial, plcuril and peritoned cavities 

anatomy 

Ihe peritoneal canty is the largest of the seious cavities in the 
bodj In the male it is a closed space but in the female it com- 
mumcates witli tiie extenor b> means of the fallopian tubes It is 
divided into two parts, (1) tlie greater sac or mam portion and (2) 
the lesser sac or the omental bursa which hes betwein the stomach 
and the pancreas The epiploic foramen 0\inslow) connects these 
two cavities Reflections of the jicritoneum over patent or obliter- 
ated \ essels and projecting spans fiom organ to organ form numerous 
ligaments (too mau> to be descrilicd here), and these are usually 
associated with actual or potential pouches or diverticula Histo- 
logically, the peritoneum is similir to the pleura and pericardium 
It IS composed of an inner lajer of Hat cells called the me-'Othehum 
and an outer portion of loo'-e connective tisiuc wlieicm aie fat cells, 
blood and Ij mphatic v essels, macrophages and nerv es 

PATHOLOGY 


Congenital Anomalies — Developmental abnormalities of the 
penfoueum ma> be bneflj considered under thiee headings (1) 
adhtsions (2) anomalies at the umbilicus and (3) hernias 

Adhesions of a congenital nature are common in fetuses They 
affect both and arc said by some to be due to intra-uterme 
peritonitis and bj others to represent unabsorbed pentoneal folds 
The locations in order of frequency aic the right upper quadrant 
right lower quadrant and the left upper quadrant of the abdominal 
cavity Ihe organs involved ate gall bladder to duodenum to 
transverse colon, gall bladder to transverse colon, gall bladder to 
duodenum, appendix to peritoneum omentum to ascending and 
transverse colons, ascending to transverse colons and duodenum to 
peritoneum ChmealUj, congemtal pentoneal bands are impoitant 
because thej maj produce obstruction to o liollou tiscus and 

becau^they may form the fulcrum fora toUulus 
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Anomalies at the umbilicus are infrequent. The important lesions 
are divisible into the following three categories: (1) those concerned 
with the intestine. They comprise an omphalocele and abnormalities 
of the vitelline duct — ^both of which have been discussed in more 
detail in Chapter XI; (2) those concerned with the urac/ms. These 
are described in the section on the urinary system; (3) endometriosis. 
The latter is uncommon. In this region, it probably arises as a 
metaplasia of misplaced celomic epithelium. The disorder is mani- 
fest by small bluish tinged nodules often located near the skin. 
They increase in size and tenderness at the time of menses and 
occasionally may rupture through skin with resulting hemorrhage. 
They are eradicated by local excision or by artificial or natural 
castration. 

Hernia is a protrusion of any viscus or tissue through an abnormal 
opening of its naturally containing cavity. The causes of abdominal 
hernias are predisposing and exeiting. The former are present in 
the form of an existing congenital sac or of a potential weak spot, 
and are contributed to by such factors as the following : (1 ) Heredity 
in 25 per cent of cases. (2) Age. The peak incidence occurs during 
the first two years of life and from fifteen to fifty years. (3) Sex. 
Males develop inguinal hernia nine times as often as females, and 
females develop femoral hernia three times as frequently as males. 
(4) Obesity. Tliis increases the intra-abdominal tension and results 
in relaxation, atony and separation of muscles particularly those of 
the anterior abdominal wall. (5) Pregnancy also causes atrophy 
and separation of the muscles around the umbilicus.' Exciting 
causes are those wliich increase intra-abdominal tension such as 
coughing, lifting, blow, fall or crushing injury. Although hernias 
are variously classified, a useful designation is one that anatomically 
localizes the lesions such as inguinal, umbilical etc. and then further 
specifies the contents and the condition of the contents. 

A hernia consists of (1) a sac formed from peritoneum and divided 
into a mouth, neck and body, (2) contents which may be composed 
of any organ witliin the abdominal cavity and (3) a covering for the 
sac which varies, but often is composed of skin and connective tissue. 
The sites of abdominal hernias in decreasing order of frequency are 
inguinal, femoral, ‘ umbilical, ventral, diaphragmatic, oblurator, 
sciatic, lumbar, perineal and internal. By internal is meant one of 
the nine fossas resulting from the numerous folds of peritoneum 
around the duodenum. Ordinarily, hernias are reducible, that is, 
they can be emptied of their contents at will with no discomfort to 
the patient and the only symptoms they produce are swelling and 
an annoying discomfort. If left untreated, however, most of them 
will in time develop complications. These consist of (1) irreduci- 
hility, that is, an inability to return the contents into the abdominal 
cavity. The causes are adhesions, excessive deposition of fat (as 
in the omentum) accumulation of intestinal contents and narrowing 
of the neck, (2) inflammation caused by irritation from a truss, 
accidental blow, attempts at reduction, and extension from another 
organ (3) obstruction or incarceration when the lumen of the intestine 
is occluded by accumulation of feces and gas but the blood remains 
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intact and (4) strangulation This is the most serious complication 
and consists of partial or complete \ascubr occlusion by pressure 
upon the contents of the sac by the heriiul ring Initnlb , the a eins 
ire affected resulting m serous and then bloodj effu&ioii Tlien 
in quick succession, there are severe bright red to puiple congestion, 
inflammation, ulcer ition of the mucosa and, in as few as fi\ e hours, 
gangrene of the entire loop 'Ihcre is alnajs obstruction of the 
bowel, and this is indicateil at the mouth of the hernia by a dis- 
tended afferent sogincut ami a collapsed efferent limb of the gut (Fig 
309) If left untreated and the patient still survives, tlure is 
rupture into the sac followed bj infection, abscess, break in the skin 
and fecal fistula 

The universally acccpterl and most effective Ireahncnt of hernia is 
surgical repair of the anatomic defect In iion-stranguhtcd cases, 



1 ir 300 — InciMunal lamia from the luntoncal surface The pro\imal Iwop of small 
bowel 18 greatlj distesulcd &n<l hcmonhagic The di'-tal loop is collapsed 

the morlahly rate is less than 1 per cent In strangulated cases, 
it IS 5 per cent if the patient is operated upon within twelve hours 
and it increases to 25 per cent if the operation is w ithlield fort> -eight 
hours If for some reason operation is not possible, good palliativ e 
icsults are often obtainable with a truss Finally, it should also be 
stated that in certain selected cases obliteration of the hernial neck 
is possible by the injection of a sclerosing fluid, such as quinine 
uiea h) drochlondc 

Inflammations — Inflammation of the peritoneum is called pen- 
toniiis It ma> be divided into acute non-specific and chronic 
specific or granuloviaious The latter consists of tuberculous 
syphilitic, rlieuniatic, actmomj cotic, tularemic and foreign body re- 
actions Foreign bodies include animal parasites (entameba histo- 
btica, oxyris vermiculans, ascans ova, chitmous membrane of 
nnnhinnf'occus cjsts, and schistosoma ova), extravasated blood, 
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gelatinous substances from ovaries and appendix, oily or fatty sub- 
stances (petrolatum, mucilage, gum arabic, paraffin, lanolin, gelative 
agar, material from a rupture dermoid, and fatty material from tryp- 
sin and lipase digestion in pancreatic necrosis), food particles from 
rupture of the stomach, lycopodium, and talcum powder. Many of 
the granulomas are extremely rare and, therefore, will not be con- 
sidered. The following infections alone will be discussed further; 
(1) acute nonspecific, (2) tuberculous, (3) lycopodium and (4) 
talcum powder. 

Acute Non-specific Peritonitis. — This is one of the most common 
and most important infections that confronts a surgeon. The 
disease may be divided into two types — ^primary and secondary. 
Primary peritonitis is by far the less common. It is usually caused 
by the pneumococcus, occurs frequently in children, particularly 
between the ages of two and five years, is often a terminal event in 
the nephrotic stage of glomerulonephritis, predominates in females 
and is attended by a mortality rate that is recorded as varying from 
13 to 100 per cent. The route of infection is not agreed upon. Some 
maintain that it is hematogenous since there is often an accompany- 
ing upper respiratory infection; others point to the vaginal tract 
because the disease predominates in females and is frequently 
associated with a pneumococcic vulvo-vaginitis, and still others say 
that the presence of diarrhea and tenderness in the right lower 
quadrant which are often noted, indicate that the gastrointestinal 
tract is the portal of entry. If a correct clinical diagnosis can be 
made, treatment is non-operative and consists of the administration 
of sulfonamides, antibiotics and serum. In many cases, however, 
the condition is undiagnosed and an appendectomy is performed. 

Secondary peritonitis is common. Its usual causes are the ordinary 
pyogenic bacteria which include B. coli, streptococci, staphylococci, 
pneumococci and gonococci. Its less frequent causes are chemicals 
such as bile, pancreatic juice, urine and chyle. The sources of the 
causative agents are the walls of the peritoneal cavity including the 
diaphragm and any of the abdominal organs especially the gastro- 
intestinal tract, gall bladder, urinary system and female genital 
system. In each of these areas or organs the particular pathologic 
process responsible for the infection may be considered under the 
four general headings used throughout this text, namely, congenital 
(defects and diseases which predispose to rupture), inflammations, 
neoplasms (particularly ulcerating and perforating carcinomas) and 
mechanical factors (operations, hernia, volvulus, direct trauma, etc.). 
More specifically, the most common predisposing factors are acute 
appendicitis, operations on the abdomen, and tubo-ovarian infec- 
tions. Secondary peritonitis affects both males and females and is 
found at all ages. Symptoms and signs may appear suddenly or 
insidiously. They consist of abdominal pain, nausea, vomiting, 
constipation, hiccoughs, abdominal tenderness, muscle rigidity, 
distention, tympanitis, absence of peristalsis, shallow thoracic 
breathing, small thready pulse, fever, leukocytosis to 20,000 per 
cubic millimeter, hippocratic facies (drawn face, tense anxious ex- 
pression and dehydration) and finally delirium. 
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Pathologically, the process may be localized or diffuse In each 
there are three phases which follow in lapid succession and are m 
effect the stages of any acute mflimmatioii The stages maj not 
alw a> s be apparent, liowe\ er, because the age of the infection usually 
differs lu different parts of the pentoncum The first stage is 
lijperemia The potential capillanes, which are numerous beneath 
the mesothelium, dilate, become engorged and thereby produce a 
pinkish blush Initiallj , the circulation is speeded up but as the 
leukocytes adhere to the walls it is slowed Soon leukocytes and 
serum e'^cape into the adjoining loose counectuc tissue and are later 
followed by e\tra\ asation of erythrocytes Concomitantly, the 
peritoneal surface loses its luster The second stage is one of 
exudation Diapedesis of leukocytes and erythrocytes and escape 
of plasma continues into the areolar connective tissue and upon the 



Fig 310 — Tleccnt a<Ihc<‘ion& fioni a case of postoperative pentomtis 


mesothelial surface, and is seen grossly as pus The character of 
the latter vanes according to the relative proportions of serum, 
fibrin, leukocy tes and erythrocytes and may thus be serous, fibrinous, 
purulent, liemorrhagie or any combinations of these In mixed 
infections, it 19 not distinctive but m single infections, it may be 
characteristic That caused by pneumococci, for example, is thick 
and fibnnopurulent, that by streptococci, thin watery turbid and 
flecked, and that bv gonococci, thick and creamy The third stage 
is the plastic or adhesive stage Adjoining serosal surfaces being 
covered with an exudate are jomed together This is a protective 
mechanism which tends to locahze and wall off the infection 
Accordmglv , large or small single or multiple pockets of put, are 
formed between loops of intestine, surfaces of other organs the 
parietal peritoneum and the omentum Inihallj, the adherent 
surface? are loosely attached and easily separated Later, some of 
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gelatinous substances from ovaries and appendix, oily or fatty sub- 
stances (petrolatum, mucilage, gum arable, paraffin, lanolin, gelative 
agar, material from a rupture dermoid, and fatty material from tryp- 
sin and lipase digestion in pancreatic necrosis), food particles from 
rupture of the stomach, lycopodium, and talcum powder. Many of 
the granulomas are extremely rare and, therefore, will not be con- 
sidered. The following infections alone will be discussed further; 
(1) acute nonspecific, (2) tuberculous, (3) lycopodium and (4) 
talcum powder. 

Acute Non-specific Peritonitis. — This is one of the most common 
and most important infections that confronts a surgeon. The 
disease may be divided into two types — ^primary and secondary. 
Primary 'peritonitis is by far the less common. It is usually caused 
by the pneumococcus, occurs frequently in children, particularly 
between the ages of two and five years, is often a terminal event in 
the nephrotic stage of glomerulonephritis, predominates in females 
and is attended by a mortality rate that is recorded as varying from 
13 to 100 per cent. The route of infection is not agreed upon. Some 
maintain that it is hematogenous since there is often an accompany- 
ing upper respiratory infection; others point to the vaginal tract 
because ■ the disease predominates in females and is frequently 
associated with a pneumococcic vulvo-vaginitis, and still others say 
that the presence of diarrhea and tenderness in the right lower 
quadrant wliich are often noted, indicate that the gastrointestinal 
tract is the portal of entry. If a correct clinical diagnosis can be 
made, treatment is non-operative and consists of the administration 
of sulfonamides, antibiotics and serum. In many cases, however, 
the condition is undiagnosed and an appendectomy is performed. 

Secondary peritonitis is common. Its usual causes are the ordinary 
pyogenic bacteria which include B. coli, streptococci, staphylococci, 
pneumococci and gonococci. Its less frequent causes are chemicals 
such as bile, pancreatic juice, urine and chyle. The sources of the 
causative agents are the walls of the peritoneal cavity including the 
diaphragm and any of the abdominal organs especially the gastro- 
intestinal tract, gall bladder, urinary system and female genital 
system. In each of these areas or organs the particular pathologic 
process responsible for the infection may be considered under the 
four general headings used throughout this text, namely, congenital 
(defects and diseases which predispose to rupture), inflammations, 
neoplasms (particularly ulcerating and perforating carcinomas) and 
mechanical factors (operations, hernia, volvulus, direct trauma, etc.). 
More specifically, the most common predisposing factors are acute 
appendicitis, operations on the abdomen, and tubo-ovarian infec- 
tions. Secondary peritonitis affects both males and females and is 
found at all ages. Symptoms and signs may appear suddenly or 
insidiously. They consist of abdominal pain, nausea, vomiting, 
constipation, hiccoughs, abdominal tenderness, muscle rigidity, 
distention, tympanitis, absence of peristalsis, shallow thoracic 
breathing, small thready pulse, fever, leukocytosis to 20,000 per 
cubic millimeter, hippocratic facies (drawn face, tense anxious c-x- 
pression and dehydration) and finally delirium. 
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of general anti-tuberculosis measures, of antibiotics, and in the 
ascitic form, of laparotomj ^\^th removal of as much fluid as possible 
If the primary focus in the fallopian tube or cecum is found, it sliould 
be removed Because the diagnosis is now made sooner than it was 
formerly, the prognosis is more fav orablo Death is usuallj, due to 
pulmonary tuberculosis 

Lycopodium Granuloma — Lycopodium granuloma of the peri- 
toneum is caused by spores of lycopodium winch arc found in a 
dusting powder used on the surgeon’s gloves It occuis m people 
previously operated upon The lesions conbi‘'ts of adhesions m 
which there are numerous pearly white nodules that icscmble 
tubercles Ihstologically, the granuloma is composed of pseudo- 
tubercles disclosing central areas of necrosis suriouiuled by epi- 
thelioid cells, round cells and foreign hotly gnnt tells Hit sup- 



porting stroma is fibious The most distinctive fcitiuts iie the 
spores 'ihe> aie present within the granulation tissue and within 
the giant cells and are best discenuble by the Zichl-Ncelsen stain 
liicy arc splieroidal bodies 30 microns in diameter and disclose a 
scalloped contour due to short peripheral spinous processes The 
centers of some arc empty, while those of otiiers ait filled with 
granular material 

Talcum Powder Granuloma — ^This is a reaction of the peritoneum 
to magnesium silicate crystals which are used as dusting powder for 
rubber gloves This is one of the most common causes of post- 
operative adhesions and yet, despite this knowledge, few surgeons 
have discarded its use The source of the powder is the outsides of 
the gloves tliat are not correctly washed and ruptured finger tips 
wlicrc it often collects Grossly, the lesions consist of fibrous ad- 
hesions wherein tiny nodules are frequently located Histologically, 
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peritoneal tumors are those of connective tissue origin especially 
lipomas, that the most common malignant neoplasms of the retro- 
peritoneum are Ijmphoblastomas and of the peritoneum secondary 
cancers, that the groutlis are usually limited to the abdominal 
ca\it> , and that metastases most often to the luer, lungs and l>mph 
nodes but also to an> other parts of the body are recorded in from 
3 7 to 30 per cent of all cases 

Clinically, peritoneal and retroperitoneal tumors occur at all ages 
\\ith a pieponderance in the fourth and fifth decades, and thej are 
moie frequent (particularly fatty tumors) m women than in men 
Ihe most common initial symptom is swelling of the abdomen due 
to either the tumor or the accompaM}ing ascites or botli When 
complications an-^e such as intestinal obstruction, pressure on a 
ureter, torsion, rupture or peritonitis the sjmptoms and signs vary 
accordmgli There are usuall> pain, constipation, nausea and 
vomiting, abdommil tenderness and a palpable mass in 75 per cent 
of the ca«es The diagnosis is made on the basis of exclusion It 
IS materially aided by simple roentgenograms of the abdomen, hy 
retrograde urograms and b> banum studies of the gastro-intestmal 
tract A. precise diagnosis, however, is established, as a rule, after 
explorator} laparotomy and then usually with the aid of a biopsy 
Clinically, omental and retroperitoneal tumors are confused with 
neoplasms of any of the abdominal viscera especiall> the ovaries, 
kidneys and gastro-intestmal tnct Treatment is surgical enuclea- 
tion for all but the lymphoblastomas, when irradiation should be 
employed The prognosis is unfavorable because the growths are 
usually attached to vital structures at the time of operation and 
cannot be completely extirpated It is of course worsem malignant 
tumors than in benign ones Die immediate operahie mortality 
from shock, is lecorded as vary ing from 10 to 25 per cent 
Aside from the above general considerations, three processes 
that are not considered elsewhere and, therefore, merit a few 
additional remarks arc secondary cancer of the peritoneum, pseudo- 
myxoma of the peritoneum and ecchinococcus cyst 

Secondary cancer of the peritoneum — ^This exceeds all other 
neoplasms of the abdominal cavity Although the primary lesions 
can occur anywhere in the body, carcinoma of the stomach and 
ovary are the most frequent offenders The routes of iniasion are 
three (1) direct extension from the involved organ tlirough the 
visceral peritoneum or metastasis to regional nodes, and then pene- 
tration of the serosa secondarily, (2) implantation This is 
especiallj true of ovarian carcinoma where the tumor penetrates the 
capsule grows on tiie surface and breaks off or where the capsule 
ruptures and the contents are seeded all over the celom, (3) blood 
borne metastases Ihese usually occur in conjunction with 
generalized dissemination throughout the body Grossly, the lesions 
are quite variable Sometimes, they are limited to a small area 
opposite the primary tumor wlule at other times, they cover all the 
serosal surfaces llic omentum, as a rule, participates m the 
latter to form a rolled or bunched mass of neoplastic infiltrate 
Ihc nodules vary in size from a millimeter to 1 or 2 cm but some- 
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they are composed of collections of lymphocytes, epithelioid cells 
and foreign body giant cells (Fig. 311). Crystals of magnesium 
silicate may be seen with ordinary lenses, but they become partic- 
ularly conspicuous when viewed with the aid of crossed Nicol 
prisms. They are scattered throughout the tissue and within giant 
cells. The greatest danger of adhesions is, of course, intestinal 
obstruction and once this occurs, the only treatment is surgical lysis. 
Since they reform repeatedly, the final outcome may be serious. 
The best treatment, therefore, is prophylaxis. Talcum powder 
should be condemned as dusting powder and replaced by more 
innocuous substances, such as potassium bitartrate. 

Tumors. — On a histogenetic basis neoplasms of the 'peritoneum 
and retroperitoneum may be classified as follows: from mesothe- 
lium, mesothelioma; from connective tissue, fibroma, fibro- 
sarcoma, myxoma and myxosarcoma; from fat, lipoma and lipo- 
sarcoma; from nerve tissue, neurofibroma, neurofibrosarcoma, 
sympathoblastoma (neuroblastoma), ganglioneuroma, and pheo- 
chromoblastoma; from vessels, hemangioma and lymphangioma 
(chylous cyst) ; from lymph nodes, lymphoblastoma which among 
others includes lymphosarcoma, Hodgkin’s disease, reticulum cell 
sarcoma and giant follicular lymphoblastoma; from muscle, 
leiomyoma, leiomyosarcoma and myosarcoma; from the urogenital 
cell ridge, dermoid, teratoma and chorionepithelioma ; from meso- 
dermal elements as a result of metaplasia, osteochondrosarcoma; 
from distant areas, secondary cancer, endometrioses, abdominal 
pregnancy, lithopedium and pseudomyxoma of the peritoneum, and 
an inflammatory swelling but not a true tumor — ecchinococcus cyst. 
Since the omentum is less complex in composition than the retro- 
peritoneum the tumors are less varied. Some of the more commonly 
described growths are: from connective tissue, fibroma, fibro- 
sarcoma, myxoma, and myxosarcoma; from vascular tissue, 
hemangioma, hemangio-endothelioma and lymphangioma (chylous 
cyst) ; from fat tissue, liposarcoma, and from distant areas meta- 
static cancers. 

Because most of these neoplasms are adequately discussed from 
the gross and microscopic standpoints in other portions of the text, 
there is no need of repeating the descriptions here. Thus tumors 
of connective, fatty and vascular tissue are considered in the section 
on the skin (p. 9); dermoids, teratoma and nerve tissue tumors are 
discussed in the chapter on the mediastinum (p. 244); leiomyoma 
and leiomyosarcoma are described in the sections on the stomach 
and uterus (p. 332 and 587), lymphoblastomas are considered in 
connection with lymph nodes (p. 484); mesothelioma is similar to 
mesothelioma of the pleura, etc. In general, it may be stated that 
the tumors are cystic or solid depending upon their histogenesis; 
that they occasionally contain calcareous material or bone; that 
they usually grow to large proportions (to 60 pounds in w'eight); 
that they produce symptoms by pressui’e upon adjacent structures 
and organs, by torsion and infarction (particularly omental growths), 
by erosion' of vessels and internal -hemorrhage, or by rupture and 
production of peritonitis; that the most common benign retro- 
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pcntonc'il tumor'^ arc those of connecti'c tissue origin especiall) 
lipomas, that tlie mo^t common malignant neoplasms of the letro- 
peritoneum are Ij mplioblastomas and of the peritoneum secondary 
cancers, that the groutlis are usually limited to the abdominal 
ca\ it> , and that metastases most often to the li\ cr, lungs ind I> mph 
nodes but also to any other parts of the body arc recorded m from 
3 7 to 30 per cent of all cases 

ClinicaUy, peritoneal anti retroperitoneal tumors occur at all ages 
with a preponderance m the fourth and fifth decades, and thej are 
more frequent (particularly fatty tumors) m women than in men 
Ihe most common initial symptom is bwclling of the abdomen due 
to either tlie tumor or the accompanying ascites or botli Wlien 
complications arise such as intestinal obstruction, pressure on a 
uietcr, torsion, ruptuie or peritonitis the symptoms and signs \ar> 
accordingly There are usually pam, constipation, nausea and 
vomiting, abdominal tenderness and a palpable mass m 75 per cent 
of the cases Tlie diagnosis is made on the basis of cvclusion It 
18 materially aided bj simple roentgenograms of the abdomen, by 
retrograde urograms ind by banum studies of tlie gastro-mtcstmal 
tract V precise diagnosis, howe\er, is established, as a rule, after 
exploratory laparotomy and then usually with the aid of a biopsy 
Clinically, omental and retroperitoneal tumors arc confused Mitli 
neoplasms of any of the abdominal vi<5ccra especially tiic ovaries, 
kidneys and gastrointestinal tract Treatment is surgical enuclea- 
tion for all but the lymphoblastomas, when irradiation should be 
employed The prognosis is unfavorable because the growths are 
usually attached to vital structures at the time of operation and 
cannot be completely extirpated It is of course w orse in malignant 
tumors than in benign ones The immediate operatue mortality 
from shock is recorded as varying from 10 to 25 per cent 
Aside from the above general considerations, three processes 
that are not considered elsewhere and, therefore, merit a few 
additional remarks are secondary cancer of the peritoneum, pseudo- 
myxoma of the peritoneum and ccchmococcus cyst 

Secondary cancer of the peritoneum — Hus exceeds all other 
neoplasms of the abdominal cxvity Althougli the primary lesions 
can occur anywhere m the body, carcinoma of the stomach and 
ovary are the most frequent offenders The routes of iniaswn are 
three (1) direct extension from the involved organ thiough the 
visceral peritoneum or metastasis to regional nodes, and then pene- 
tration of the serosa secondarily, (2) implantation Has is 
especially true of ovarian carcinoma where the tumor penetrates the 
capsule grows on the surface and breaks off or where the capsule 
ruptures and the contents are seeded all over the celom, (3) blood 
borne metastases These usually occur in conjunction with 
generalized dissemination throughout the body Grossly, the lesions 
are quite variable Sometimes, they are limited to a small area 
opposite the primary tumor wlule at other tunes, they cover all the 
serosal surfaces The omentum, as a rule, participates in the 
latter to form a rolled or bunched mass of neoplastic infiltrate 
i he nodules vary m size from a millimeter to 1 or 2 cm , but some- 
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included here oub becau&e it preseutb as* a cjstic swelling tint maj 
be confviscd with a neoplasm \part from m ui, c>sta are found m 
sheep, c ittlc anil pigs These are eaten b> the dog and the w olf, and, 
thus, in their intestines the adult worm de\ clops 0\ i are dis- 
cinrged in the feces, icach the digestuc tract of man (or sheep, 
c ittle and pigs), lose their membrane and liberate an embijo which 
ponttratcs the intestine and then wanders off to form the c>st 
riie ctjsl grows slowl>, until ultmutcb it icaches a diameter of 
lo cm or more T.he wall is pearlj white, clntinous ind measures 
as much is 1 cm across (Fig 312) Its inner surface is c died the 
brood membrane and gi\es rise to laiaae ind daughter c>sts When 
the lar\ \c dcgcuerUc, the booklets wlucU thc> bear aie scitteied 
tliroughout the fluid ChmcaUy, ccchinococcus cjsts may reach 
large sues and maj be entirely silent Symptoms wlicn piesent 



1 ic 312 — Ethinococcus ejst of the Incrcontdiiim^ fnyntnt‘< of djuglitcr ci'-ls 


are those of a tumor and, of course, \ary accoiding to the organ or 
tissues involved The diagnosis is made fiom cutaneous sensitivity, 
precipitin test, compliment fixation test, the clntinous appearance 
of the cj st w all, and finding of booklets and scohccs in the fluid of 
the cyst Treatment of pedunculated cysts is excision, whereas of 
calcified, thin and embedded cysts, it consists of sucking out the 
contents and destroying the brood membrane If the material is 
spilled and the larvae are livmg, new cysts will develop at the sites 
of implantation The prognosis is guarded 
Mechanical Dis^bances — ^Under this heading will be considered 
(1) adhesions, (w) trauma, (3) foreign bodies, (4) torsion of the 
omentum and (o) infarction of the omentum 

Adhesions — Vdhesions m the peritoneal cavity are said to occur 
m 90 per cent of previously laparotomizcd patients and to account 
for 3 5 per cent of all abdominal operations performed for intestmal 
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times they are uniformly minute and may then be mistaken for 
tubercles. Careful inspection, however, often shows central um- 
bilication and smoother surfaces — ^features not found in tuberculosis. 
In most cases of peritoneal carcinomatosis the serosa reacts with 
the formation of fibrin and an outpouring of straw-colored or 
sanguineous serum. In a few, when the primary tumor is a colloid 
carcinoma, the celom is filled with massive mucoid material that 
resembles pseudomyxoma of the peritoneum. Histologically, the 
growths resemble the parent neoplasm. Clinically, symptoms, 
when present, usually consist of an enlargement of the abdomen 
and less often, they are those of intestinal obstruction. The 
diagnosis is established by identifying neoplastic cells in the sediment 
of ascitic fluid, by peritoneoscopy when the lesions are visualized 
and a biopsy secured, and at laparotomy. The prognosis is poor. 

Pseudomyxoma of the Peritoneum. — ^This is an uncommon con- 
dition that usually results from rupture of a pseudomucinous 
cystadenoma or cystadenocarcinoma of the ovary, and less often 
from rupture of a mucocele of the appendix. The nature of the 
process is not agreed upon. Some authors say that cells from the 
ruptured organ are disseminated throughout the peritoneal cavity, 
become implanted on the serosal surface, continue to secrete 
mucoid material, and are, therefore, in effect cancerous. Others 
maintain that the sudden spreading of the contents throughout the 
peritoneum induces a low grade chemical peritonitis wherein the 
mesothelium is transformed into columnar epithelium and is re- 
sponsible for the continued outpouring of fluid. At any rate, the 
celom is usually filled with gallons of mucoid exudate that is often 
referred to as resembling frog spawn or fish eggs, and the serosal 
surfaces of the gut are agglutinated to themselves, to the omentum 
and to other abdominal viscera. Adherent to the peritoneum there 
are yellowish, grey or pearly white globular masses of varying sizes. 
These are composed of a capsule of fibrous tissue from which 
trabeculations are sent centrally and break up the mass into numer- 
ous small cysts. The latter are filled with mucoid material admixed 
with cellular debris and leukocytes. At the periphery, there may 
be scattered strands of columnar epithelium and beyond these, 
there are lymphocytes, plasma cells, eosinophils, histiocyte and 
foreign body giant cells. The tissue between the cysts is often 
myxomatous. Clinically, the usual manifestation is a painless 
distention of the abdomen. Terminally, there are loss of weight, 
anorexia and intestinal obstruction. Treatment consists of removing 
the source of the condition, that is, the ovarian or appendical lesion 
and scooping out as much of the exudate as possible. The ultirnate 
prognosis is ordinarily poor. The causes of death are intestinal 
obstruction, inability of the celom to cope with infection and in- 
farction of the small bowel from compression of the portal circula- 

tion. 1 • 1 1- 

Echinococcus cysts. — These are also known as hydatid disease 

and may be found in the mesentery, retroperitoneum, liver, lungs 
and other tissues and organs of the body. The lesion represents 
the larval stage of taenia ecchinococcus, is not a true tumor and is 
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s^\aUo^\ed and then perforatmg the gastrointestinal tract By far 
the most common and moat important from a medicolegal stand- 
point are objects left behind at the time of operation These in- 
clude sponges, forceps, clamps, hemostats, scissors, toil el clips, 
retractor, blades, pieces of instruments, anastomosis buttons, 
catheters, needles, diamond nng, etc The damage produced 
depends upon the location, size, sharpness, irregularity, sterilitj, 
and hardness of the object The pathologic change eioked consists 
of (1) infection resulting in abscess formation, (2) a-^eptic irritation 
Mhich produces exudation and encapsulation of the object, (3) 
pressure erosion of an adjacent structure and (4) a tendencj to 
extrusion i\hcre the resistance is least Treatment consists of (1) 
prevention and (2) removal The prognosis is good 

Torsion of the Omentum —This is idiopathic m origin or is caused 
bj hernia, bj adhesions, b> deformit> of omentum as seen m tumors 
or irregular deposition of fat, and bj mtrapcntoncal inflammations 
The force requited is supplied by intestinal peristalsis, b> action of 
the diaphragm and muscles of the abdominal wall, b> blows to the 
abdomen and by sudden body movements The torsion may lo 
segmental or inv oh e the entire organ and either partial or complete 
It affects males more frequcntl> than females, and usually occurs 
between the ages of thirtj to fift>-fivc >ears Tlie most common 
symptom is gradual!) increasing right sided abdominal pain and the 
most common clinical diagnosis is appendicitis Treatment at the 
time of laparotom) is surgical excision 1 lie prognosis is good 
Infarction of the Omentum — Infarction of tlie omentum of 
unknown cause is rare Usually a terminal segment of the right 
side of the omentum is involved It is deep red to black, swollen, 
firm, friable and sharply demarcated from normal tissue The 
peritoneal cavit) contains an excess scro«aiigumeous fluid Hisio^ 
logically, there are recent thrombi of tlie veins, erythrocytic extra- 
vasation into the adjacent fat and an infiltration vvitli monocytes, 
plasma cells, neutrophils and macrophages Chmcally, symptoms 
arise suddenly and consist of pam in the right lower quadrant of 
the abdomen, nausea, vomiting, constipation and leukocytosis to 
18,000 per cubic millimeter of blood The condition is, therefore, 
rightfully mistaken for appendicitis Treatment at the time of 
operation is surgical excision The prognosis is good 
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obstruction. The condition is, therefore, common and sometimes 
serious. The causes of adhesions are (1) an inherent tendency of 
some individuals to respond to injury more vigorously than others, 

(2) injury to serosa at the time of surgical operation due to chemicals 
(talcum powder), heat, foreign bodies (sutures), ecchymosis, sepsis 
and rough handling of tissue, (3) disease processes such as inflam- 
mations (peritonitis) and (4) external trauma. Although post- 
operative adhesions are common, only a minority produce symptoms. 
These may be due to a reflex mechanism and consist of abdominal 
distress, nausea, regurgitation and vomiting, to intestinal obstruc- 
tion and to traction upon the parietal peritoneum by contraction of 
scar tissue. Pathologically, damaged peritoneum reacts by exuda- 
tion of fibrin. If the mesothelium is intact or if the serosal cells 
alone are injured, the fibrin and debris are ultimately removed by 
phagocytosis, the lining cells are restored and resolution is complete. 
If the mesothelium and submesothelial connective tissue are 
damaged, the fibrin becomes infiltrated with adjacent fibroblasts 
and is converted successively into granulation, connective and thin 
fibrous tissue to form a permanent adhesion. Treatment has been 
directed towards (1) prevention by eliminating the causes already 
enumerated, (2) keeping apart the injured surfaces by various means, 

(3) dissolving fibrin by means of ferments, (4) preventing coagu- 
lation of peritoneal exudate by the use of anticoagulants such as 
heparin and (5) surgical intervention — lysis. The usual indication 
for the latter is obstruction to a viscus, most commonly the intestinal 
tract. Nor is it always successful, for often successive operations 
are followed by an alarming and progressive increase of adhesions. 
The prognosis, once symptoms are produced, must, therefore, be 
guarded. 

Trauma. — Trauma to the peritoneum and abdominal viscera may 
be classified as (1) penetrating — due to shotgun, pistol, rifle or stab 
wounds and dynamite caps and (2) non-penetrating — due to blows 
or crushing injury. In these cases a viscus may be injured by 
impingement, tearing because of a tangential force, gas and fluid 
within the organ or penetration of bony spicules. Any organ or 
combinations of organs may be affected and the injury may be 
trivial or severe. Symptoms range from none to abdominal pain 
(due to peritoneal irritation) and severe shock (from massive 
hemorrhage). The extent of injury particularly in non-penetrating 
wounds is sometimes difficult to ascertain. Such patients should, 
therefore, be closely observed. Most penetrating wounds are ex- 
plored early and the damage repaired. Although sulfonamides and 
antibiotics have been of great value, the mortality rates for pene- 
trative wounds are still recorded in the neighborhood of 50 per cent. 
The immediate causes of death are shock and hemorrhage, whereas 
later causes are pneumonia and peritonitis. The prognosis depends 
upon the extent of injury, time interval between sustaining the 
injury and treatment, loss of blood and shock. 

Foreign Bodies. — These gain entrance into the peritoneum by (1) 
being left behind at the time of operation, (2) being accidently 
introduced from the outside at the time of an accident and (3) being 
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inER AND PA\CnE\S 

for gall bladclei, right postcnoi for inferior \ena ca\a, and trans- 
\erbel> m the center tlie porti hepatis. foi tran‘?it of \eMelj5, ner\es 
and bile ducts. The lobes number four left, right, quadrate 
(central anterior and inferioi) and caudate (central and po&teiior) 
Xhe falciform ligament connects the b\ei iMth the diaphragm and 
anterior abdominal A\all Vlong its, free border couisefe the obliter- 
ated left umbilical \ein The portal vein, hepatic arteries and 
nerves, {b 3 'mpatlietic and left vagus) enter the liver at the porta 
hepaticus, and the bile ducts and l>mphatic leave through the same 
portal Ihe latter empt> into the nodes along the inferior vena 
cava TJie venous return from the hver is. b> way of the hepatic 
veins and tiiej dram directlj into the vena cava 

1 he histological unit is the lobule — a polj gonil prism 0 7 to 2 mm 
in diameter (Ing 313) Its hub contams the central vein which 



Fig 313 —Normal hipatic lobule •>howiiiL a central vein radiating cord, and peripheral 
portal rauicks x 37 5 


unites with other veins to form collecting veins, and these in turn 
form the hepatic v ems Between the lobules env ested m connectiv e 
(issue are branches of the portal vein and hepatic arteries, bile ducts 
and Ijmphatics Between these portal radicles are hepatic cords 
arranged in a radiating manner from the center Then cells are 
poljgonal, have one or ot-casionallj two vesiculai nuclei and an 
abundant amount of eosinophilic cytoplasm vvluch however is 
variable because of the labile glj cogen and fat content The cords 
are composed of two rows of cells between which are bile canaheuli 
These unite and ultimatt.I> form the interlobular bile ducts Sepa- 
rating the cords aie sinusoids which connect the portal and central 
veins, and receive blood from the hepatic arteries The} aie lined 
oj large phagocvtic cells of von Kuppfer (reticulo-endotlielial), the 
cj toplasm of w Inch frequently contains green pigment 



Chapter XV 

LIVER, BILIARY SYSTEM AND PANCREAS 

Liver 

EMBRYOLOGY 

The liver and biliary system first become apparent in the 3 mm. 
embryo as a hepatic diverticulum that bulges from the floor of what 
later forms the duodenum. The cranial part of the sacculation 
forms the glandular tissue and bile ducts, while the caudal part gives 
rise to the gall bladder and cystic duct. The glandular portion 
arises as budding epithelial cords which invade the septum trans- 
versum and receive the vitalline veins. Between the cords sinusoids 
are formed and within the perisinusoidal spaces active hemopoiesis 
is apparent from the second month of embryonic life till birth. 
Dovetailing of the portal and hepatic veins forms the hepatic 
lobules. Single at first, these continue to multiply until at birth 
they number in thousands. The radiating pattern of cords, how- 
ever, is not established until early childhood. The biliary system 
is initially solid. The common bile duct (ductus choledochus) and 
hepatic ducts arise from the main portion of the diverticulum; 
the larger intrahepatic ducts develop as branches from the expanded 
end of the hepatic duct, wLile the interlobular ducts arise from liver 
cords. The gall bladder originates as a solid cylinder from the 
caudal portion of the diverticulum but soon elongates to form a 
connecting cystic duct. As the liver expands, it grows caudally 
from the septum transversum to form a bulky mass that is ulti- 
mately attached to the original septum (the diaphragm) by a fold 
of the ventral mesentery called the falciform ligament. The visceral 
peritoneum comes from the covering of the system transversum and 
the connective tissue and muscles of the biliary system develop from 
mesenchyme. 

ANATOMY 

The liver occupies the right hypochondrium, most of the epigaj>- 
trium and part of the left hypochondrium. It w^eighs about IjioO 
gm. and its greatest diameters measure as follows: transverse 15 to 
20 cm., vertical 15 to 17 cm. and antero-posterior 12 to 15 cm. The 
organ is firm friable and dark reddish brown. Its relations are: 
superior, anterior and right lateral surfaces covered by diaphragm, 
posterior surface resting in its central portion on the vertebral bodies 
and crura of the diaphragm, and inferior surface in contact with the 
stomach duodenum, lesser omentum, hepatic flexure of the colon, 
and right kidney. There are Civefossas in the central portion of tli^e 
inferior and posterior surfaces: left anterior for umbilical vein, left 
posterior for ductus and later legamentum venosurn, right anterior 
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dense iibrons tissue and within tbo latter, there aie often distorted 
and proliferated bile ducts 

Cjbtb of the luer are important chiefly because thej may form 
irregularities tliat by palpation are considered to represent a more 
serious disease If they produce no symptoms and the abdomen 
IS opened because of a mistaken diagnosis, thc> should be Icjl alone, 
if they are deepb situated, but they mA> be excised, if they are 
pedunculated If thej produce &>niptoms, those that protrude 
lua:, be excised, while others ma> ho incised and drained Ihe 
prognosis is generall} good, but it ma> be poor if both kidnejs are 
involved bi a similar process 

Inflammations — Inflammatoiy lesions of the liver of surgical 
importance are pjogenic abscess, amcbic ibscess, ecchinococcus 
cj st, sj philis, tuberculosis, and cirrJioais Eccbinococcus disease has 
been considered in the preceding chapter and w ill be omitted here 

Pyogenic Abscess — This abscess of the h\ cr is caused by pj ogenic 
organisms winch most often consist of the colon group, streptococci 
and staphylococci and less often of Friedl iiiders bacillus, pneu- 
mococci, fccalis alcaligeiiis, diphtheroids, clostridium perfringens, 
tjphoid bacilli, etc It is said that in as man> as 50 per cent of cases 
the source of the infection is acute appendicitis tint is followed bj 
pylephlebitis The latter is initially an inflammation of the terminal 
branches of the ileo-colic vein If tlic involved radicals are not 
removed at tlie tunc of appendectoinv, the infection spreads to the 
larger branches bj contiguitj, or portions of septic thrombi that 
form rapidly are broken off and arc earned to the liver In addit on 
to inflammation of the appendix, the portal vein ma} convey in- 
fected material to tlie liver from infected thrombotic hemorrlioids, 
diverticulitis or pelvic inflammatory disease Other sources and 
routes of infection are (1) liematogcnous by way of hepatic arteries 
in cases of osteomyelitis, furunculosis, pyemia etc, (2) along the 
bile ducts from cholecystitis, sin ill intestine and obstruction of the 
biliary tract, (3) contiguity from cholecystitis, subdiaphragmatic 
abscess, empyema and pennepliric aliscess, (4) trauma from pene- 
trating injury or contusion and (5) idiopathic In approximate 
order of frequency, symptoms and signs of hepatic abscess are 
fever, chills, right upper quadrant pain, profuse sweating, nausea, 
vomiting, tenderness over the liver, leukocytosis, elevation and 
immobility of the diaphragm and basihr atelectasis (roentgeiio- 
graplncally), and, terminally, jaundice 

The location of tlie lesions m the liver depends upon the route of 
infection If the latter is by contiguity, the site will be opposite 
the di<=ea5>ed organ or tissue, if by the hepatic arteries or the biliary 
tree, it will be diffuse, and if by the portal vein, it will depend upon 
the primary lesion If this is m the area drained by the superior 
mesenteric vein, the right lobe of the Uvei will be affected while if 
in the area drained by flic inferior mesenteric vein, the left lobe will 
be involved The abscesses may be single but, as a rule, they are 
multiple and if the latter they usually mcasuie as much a-, 1 cm m 
diameter llie hver is oidinanly enlarged If the lesions are 
superficial, the surface is irregular and rather soft whereas if they 
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PATHOLOGY 


Congenital Anomalies. — Developmental malformations of the 
liver consist of hypoplasia or hyperplasia of the lobes (a tongue-like 
enlargement of the right lobe posteriorly which is known as Riedel’s 
lohe and may be confused with the kidney) , an absence of a lobe or of 
the entire liver, transposition of the liver as seen in situs transversus, 
cysts and hypoplasia of the portal system. The latter is associated 
with a normal or small liver, portal hypertension, distention of 
abdominal veins accompanied by a venous thrill and murmur, and 
persistent leukopenia. This symptom complex is known as the 
Cruveilhier-Baumgarten disease and is to be distinguished from a 
similarly named syndrome which is caused by portal hypertension 
resulting from hepatic cirrhosis, portal thrombosis or Band’s 
disease. 


Cysts. — Non-parasitic cysts of the liver may be single or multiple. 
The latter are also known as congenital cysts, polycystic disease of 
the liver, cystic disease, cystic degeneration of the liver and cystic 
liver. Some authors say that single cysts develop from multiple 
cysts as a result of breakdown of the intervening walls. Others say 
that they result from local obstruction of the bihary tract. The 
origin of multiple cysts has been attributed to (1) inflammation 
about the ducts causing obstruction of the latter, stasis and reten- 
tion, (2) congenital obstruction of the biliary ducts, (3) degeneration 
of tumors as sarcoma, carcinoma and cystic adenoma, (4) a neo- 
plasm of bile ducts — cavernous biliary angioma and (5) a persistence 
of a normal fetal stage that is explained as follows. Normally the 
first generation of bile ducts segment and then degenerate and 
resorb. Abnormally degeneration and resorb tion fails and the 
proliferated ducts remain to dilate and form cysts. This appears to 
be the most plausible interpretation and is in keeping with the 
formation of cysts in other organs. The incidence of cystic disease 
of the liver is about 0.17 per cent of all cases coming to necropsy; it 
predominates in males in the ratio of three to one, and although 
congenital it is usually discovered in the fourth decade of life. 
Clinically, the cysts are silent until they become large enough to 
produce pressure upon adjacent structures, when they are accom- 
panied by symptoms referable to the stomach, gallbladder or even 
liver. Rupture of the cysts may result in a chemical peritonitis. 
When large, the dilatations may be felt through the abdominal wall 


as irregular bossings. 

If the cysts are at or near the surface, the liver is usually enlarged 
but if they are central, an increase in size may not be apparent. 
As already stated, the cysts may be single or multiple and vary in 
size from microscopic to 15 cm. or more in diameter. The walls are 
thin and fibrous; externally the color is straw-like or vaiying shades 
of blue • the contents are usually watery and less often brown from 
old hemorrhage, and the inner surface is smooth and glistening. 
Histologically, the inner surfaces of the smaller cysts are lined with 
columnar, cuboidal or flat epithelium, whereas those of hu-ger cysts 
are devoid of an epithelial lining. About thebe, there is loobC or 
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IJie u 'll! IS composed of coiinectnc tissue uheicin lie found eo thro- 
c}tes, hmphoQtes, neutiophils uid, it its junction \Mth nornnl 
tissues, the \ egetatu e oigimsms W ith ige monoc} tes apjiear, the 
coniiectue tissue becomes moie dense and the neutiophils dis- 
appear 

The diagnosis is established ^\hcu thcic aie fever and piin and 
tenderness o\ei the liver in a known case of djsentei-j Obtaining 
chocolate brown pus from the ab&cesa is said to be iiathognomomc 
In some patients subcutineous idimnistiation of emetine hjdio- 
chlonde is cuiative while in otheis tins Ireaimcnt needs to be supple- 
mented bj needle aspiration or drainage Ihe mortality rates aie 
icported as ranging from 3 to 20 per cent 

Tuberculosis — Tuberculosis of the liver is not a burgical pioblem 
lubercles aic found in this orgin in about 50 per cent of cases of 
nulmonaij tuberculo'-is The organisms gam entiancc b> the 
liepatic arteries in dissemuuted tuberculosis and bj the portal vein 
m intestinal lesions 'lhe> maj l>c found (1) is scattcied tubercles, 
(2) as miliar) tubcicles which aie dilTuselj distributed, measure 
about 1 mm m diameter and are grtj oi v cllow , (3) is tubei culomas 
winch are grejish white, nnj bt scveial centimeters in diametei and 
have a tendeiicj to become caseous and (4) as pericliolangitic 
necrotic tuberculous abscesses 

Syphilis — S)philisof the hvci is likewise not in the domain of the 
surgeon, and is included here only because at 1 iparotomj the lesions 
may be confused with neoplasms and other diseases Congenital 
syphilis exists as a diffuse mtcilobulai anil intcicellular fibiosis 
which IS flooded with spiiochetcs Icrliary syphilis is primarily 
gummatous The lesions may be single or multiple, deeply oi 
penpheially situated, and microscopic to b cm in diamctci They 
have no predilection for iiiy of the lobes Healing starts at the 
penpheiy in the form of fibrous tissue whente it extends outwardly 
between the hepatic lobules and inwaidly to leplace the gumma 
itself As this tissue contracts the liver becomes greatly distorted 
ai\d tcausCoruved itvio irregular lobes Uvat are separated by depressed 
stellate scars This is called hepar hbalutn V third type of 
tertiary lesion that is described is diffuse interstitial hepatitis or 
syphilitic cirrhosis It is probable, however, that such hepatic 
clianges are not caused by the spirochetes but that they merely 
lepreseiit an ordinary portal cirrhosis m a sy phihtic patent Syphilis 
of the liver is a benign disease even m the absence of specific therajiy , 
and it rarely contributes to the death of the patient 

Cirrhosis — Cirrhosis of the liver is impoitant to tlie surgeon 
because at lap uotomy and peritoneoscopy it must be diffeientiated 
from other diseases, because one tyiie (obstructive biliary) is 
directly a surgical problem and because it constitutes the most 
common cause of poital hypertension It may be defined as a 
piogrcssive diffuse chrome mflammatoiy di&eise of the liver asso- 
ciated with fibiosis and legression and regeneration of the par- 
enchy ma Since the causes differ accoidmg to the tyiie of cirrhosis 
Uiey will be briefly mentioned under the separate subdivisions’ 
Geneially speaking, the incidence of cirrhosis vanes m diffeient 
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are deep, it is smooth and rather firm. The larger abscesses sho^Y 
central areas of complete liquefaction filled with varying types of 
pus, ragged grey inner surfaces that are often bile stained, and 
rarely connective or fibrous tissue encapsulation. Satellite abscesses 
about the larger ones are often found. Histologically, as in other 
acute abscesses, the centers are filled with debris, leukocytes and 
nuclear fragments and the peripheries are surrounded by large or 
small amounts of granulation tissue. 

The disease should be suspected when chills, fever and tender liver 
develop, particularly following an attack of appendicitis or appen- 
dectomy. Of diagnostic importance are elevation and immobility 
ol the right diaphragm and basilar atelectasis of the right lung. 
Treatment consists of (1) attention to the source of the infection 
when that can be established, (2) antibiotic and chemotherapy and 
(3) drainage of the hepatic abscess only if it is localized and if signs 
and symptoms do not abate following drug therapy. The compli- 
cations are: pneumonia, lung abscess, empyema, peritonitis, sub- 
diaphragmatic abscess and pulmonary embohsm. Formerly, the 
mortality in single abscess was about 40 per cent and in multiple 
abscess it approached 100 per cent. With the advent of sulfona- 
mides and later antibiotics, reports of cures are appearing in the 
literature so that the prognosis is now immeasurably improved. 

Amebic Abscess. — This abscess of the liver is secondary to amebic 
disease of the bowel. The latter is universal in distribution and is 
said to occur in from 5 to 20 per cent of the population in the United 
States. Hepatic involvement occurs in about 5 per cent of cases 
of amebic colitis and is responsible for about one-third of all deaths 
from this disease. It is caused by the endameba histolytica— a 
protozoa that in the vegetative stage measures 20 to 40 microns in 
diameter. It is grey or colorless, granular, motile and is composed 
of a peripheral rim of ectoplasm and inner mass of endoplasm which 
contains contractile vacuoles, ingested erythrocytes and a round 
nucleus with a central karyosome. In its cystic stage, it measures 
7 to 15 microns and when fully developed, it discloses four nuclei. 
Amebic abscess of the liver occurs in males in 85 per cent of the cases 
and is most prevelant between the ages of twenty and fifty years. 
Traumatism, alcoholism and dietary deficiencies are considered as 
predisposing causes. Hepatic involvement occurs at any time after 
the bowel has been infected. Symptoms and signs are similar to 
those of pyogenic abscess. 

The route of infection is by way of the portal vein. The organisms 
lodge in a terminal radicle, produce a thrombus, cause necrosis of 
the wall and escape into the hepatic parenchyma where they form 
the abscess. The latter is single or multiple, is deepb" or super- 
ficially situated, involves the right lobe .six times more freiiuently 
than the left and measures as much as 20 cm. in diameter. The 
initial lesions are minute greyish brown foci with irregular edges, 
but as thev enlarge their walls become dense and fibrous. At first 
the coiiteifis are mucoid and grey, but due to the extravasation of 
hinod they later become chocolate brown in color. Iiisioloijically, 
fliA nils is composed of debris, nuclear fragments and leukocytes. 
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broad or narrow depressed bands of fibrous tissue T. be color \ aries 
from brown to green, red or jellow and the consistency from soft, 
when the organ is enlarged, to hard, when it is atropine Ihsto- 
logicalhj, the portal radicles disclose an increase of dense fibrous 
tissue, an infiltration with \arymg numbers of lymphocytes, plasma 
cells and neutrophils, and a proliferation of bile ducts In the 
earl> stages, the hepatic lobules show cloud> swelling, fatty de- 
generation, foci of necrosis and regeneration The latter occurs m 
an irregular manner to form pseiidolobulcs wherein the radiating 
pattern is lost and the draining aeins arc eccentric in position 
Treatment of portal cirrhosis is dietar> consisting of liigh protein, 
moderate amount of fat, high carboli>diatD, jeast, choline and 
cjstme When ascitea and esophageal \anciGs> develop, surgerj 
(which is discussed under portal hjpcrtcnsion) it, indicated 
Pigmentary cirrhosis is known also as hcmochro7nalosis It is 
portal cirrhosis associated with cutaneous pigmentation, diabetes 
and iiemosiderosis Ihe process has been con?it/crcd as piimarily 
diabetes which produces endarteritis m the liver resulting m hepatic 
damage, as primanl> a derangement of tlie liver, is excessive 
hemolysis of erythrocytes with liberation of liemosidcnn which 
eventuates in fibrosis, as hepatic damage produced by various toxic 
agents and consequently altered metabolism and as representing 
an inborn error of metabolism From an analysis of our autopsy 
material and experimental alloxan diabetes in rabbits, it is our con- 
tention that alloxan or an allied substance produces both necrosis 
of Islets of Langerhans and periportal hepatic cells resulting m 
diabetes mellitus and cirrhosis, that dietary dcfiticncics aggravate 
the cirrhosis, that the consequent portal hy pcrtension produces inter- 
lobular and intralobular fibrosis of the pancreas and tliat abnormal 
retention of iron results m hemosidero'^is Uhe cirrhosis as already 
stated is of the portal type Hcmosidcrm and liemofuscin are 
deposited within hepatic cells, the periportal fibrous tissue and the 
fibrous tissue between and within the pancreatic acini and elsewhere 
m the body Treatment as m portal cirrhosis is correction of the 
avitaminosis and, m addition, attention to the diabetes 

Biliary cirrhosis is due to obstruction or inflammation of the 
bile ducts or both In children, the cause is usually congenital 
stenosis or atresia of the bile ducts whereas m adults, it is due to 
obstruction by tumors, concretions or inflammation Grossly, the 
liver IS often enlarged, green, firm and finely nodular Histologi- 
cally, the lesion is similar to portal cirrhosis except tliat tlie fibrosis 
IS less marked, bile duct prohferation is not conspicuous until late 
m the disease, whereas early there is marked dilatation with even 
papillary enfoldmgs, inflammatoo cell infiltration is more severe, 
bile casts are found in the terimual bile passages, and the nodular 
proliferation of the hepatic cells is less marked Treatment, of 
course, is elimination of the cause 
Tumors —Histogenetically, neoplasms of the liver may be 
enumerated as follows from hepatic cells, an adenoma (benign 
hepatoma) and carcinoma (malignant hepatoma), from bile ducts 
an adenoma (benign cholangioma) and carcinoma (malignant 
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parts of the world, being greatest in orientals and smallest in 
northern European Russia. It occurs at all ages from infancy to 
senility with a preponderance in the fifth decade, and it affects 
males twice as frequently as females. Symptoms and signs consist 
of : swelling of the abdomen, pain in the epigastrium or right upper 
quadrant of the abdomen, hematemesis, dyspepsia, anorexia, loss 
of weight, edema of the legs, jaundice, nausea and vomiting, weak- 
ness, ascites (due to portal hypertension and hypoproteinemia), 
anemia of the primary or secondaiy type, hepatomegaly, spleno- 
megaly, hemorrhoids, fever and evidence of collateral circulation as 
enlargement of veins around the umbilicus and esophageal narices. 
The causes of death are liver insufficiency (cholemia), esophageal 
hemorrhage, secondary infection and superimposed hepatic car- 



Fig. 314. — ^Poital cirrhosis of the liver. 


cinoma. There are tlwee essential types of cirrhosis — ^portal, 
pigmentary and bihary. 

Portal cirrhosis is also known as atrophic cirrhosis and Laennac's 
cirrhosis. In the past numerous theories have been promulgated to 
explain its cause, but it was not until the last decade that real 
prqgress has been made. At the present time, it seems clearly 
established that dietary deficiency and particularly avitaminosis B 
is the most important etiological agent. Alcohol is doubtlessly a 
factor, but it works by way of an inadequate diet and not directly. 
In one-half the cases, the liver is reduced in size but in others, it is 
normal or increased to 3000 gm. Externally, the sm-face is finely 
or coarsely granular or more frequently nodular (Fig. 314). The 
nodules measure less than a millimeter or many centimeters in 
diameter and are uniform or irregular. Between them there are 
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gcstion, cholangitis and hcpatolithiasis It occurs at all ages from 
uifancj to &enilit\ but is most common in the sixth decade, it 
affects miles tliice times as fiequently as females, and it pie- 
dominates m orientals, Caucaseansand Vfncan Negroes Symptom-? 
and signs are loss of weight, jaundict, mild or severe hepatic or 
epigastric pam, vomiting, fever, swelling of the abdomen and ankles, 
anemia, palpable nodular tumor in the region of the hver, ascites, 
failure to visualize the gallbladder h^ means of radio-opaque d>p 
concentration studies, and downward displacemtnt of the upper 
gastro-mtestmal tract an extralummal mass The liiaynosis is 
established by lapaiotomy, peiitoneoscopj (with biopsy) and needle 
aspiration through the abdominal wall Stcondary circmoma of 
the liver, winch is much more freiiucnt, offers the greatest difficulty 



Fig 1i 5 — Pnmarj carcmonia of the h\€!r disclo'iing; a large maR^ and satelliti, nodults 

in differentiation Pathologically, pnmarj carcinoma of the hvir 
IS of two types — liver cell or bile duct with sometimes oombniations 
of both 

Luer cell carcinoma (malignant hepatoma) is more common than 
the bile duct variety Cirrhosis maj be piimary and severe slight 
and secondary, or there may be none whatsoever Grossly, the 
lesion maj be solitarj or multiple Solitarj growths are sharply 
circumscribed, bulk}, jellowish brown, solid and soft and measure 
as much as 20 cm m diametei (Fig 315) Thev tend to undergo 
softening, necrosis, hemorrhage and rupture Multiple growths 
produce a more or less diffu«?e enlaigement of the hver The nodules 
are similar m appearance to thf solitary tumor with the exception 
that (liey are smaller Sometimes thej are so small and so uniform 
tliat the} are indistinguishable from regenerating lobules lu portal 
cirrhosis Usuallv, however, there are some nodules that can be 
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cholangioma) ; from blood vessels, a hemangioma, hemangio- 
endothelioma and hemangiosarcoma; from lymphatics, a lym- 
phangioma; from connective tissue, a fibroma and fibrosarcoma; 
from mesodermal, ectodermal and entodermal elements, a teratoma; 
from lymphoid tissue (reticulum cells), a lymphoblastoma, and from 
distant areas, metastatic melanblastoma, carcinoma and sarcoma. 
The four rnost important groups of tumors are hemangioma, 
adenoma, primary carcinoma and metastatic neoplasms. 

Hemangioma. — This tumor is more common in the liver than in 
any other internal organ. Usually, the lesions are incidental findings 
at necropsy and of no clinical significance. Sometimes, however, 
they become large enough to produce symptoms. The smaller 
tumors are single or multiple, usually situated beneath the capsule, 
depressed, red or purple, spongy and measure less than 2 cm. in 
diameter. Histologically, they are usually of the cavernous type. 
Less frequently, they grow to 15 or 20 cm. in diameter, occupy a 
large portion of the liver or are pedunculated, become adherent to 
and displace adjacent organs, and may be complicated by hemor- 
rhage. These larger growths are discovered at all ages from child- 
hood to senility but most often in the fifth decade, and affect females 
five times as frequently as males. Symptoms and signs consist of 
a mass in the epigastrium, enlargement of the abdomen, pain, 
nausea, vomiting and anorexia. Small and asymptomatic lesions 
are left alone whereas larger, bulky and clinically bothersome 
growths are surgically resected. A malignant transformation of a 
cavernous hemangioma rarely if ever occurs, but it must be re- 
membered that, albeit infrequently, some of these tumors are 
malignant (hemangioendothelioma and hemangiosarcoma) from the 
start. The prognosis, in general, is good. 

Adenoma. — Adenoma of the liver is of the hepatic or bile duct 
type. Clinically, the former is more important. It occurs as 
sharply circumscribed, well-encapsulated, light brown, grey or 
yellowish, moderately firm solid nodules that measure as much as 
15 cm. in diameter. Histologically, it is composed of cords ne.sts 
or alveoli of large polyhedral cells vdth abundant acidophilic cyto- 
plasm that resemble the structure of the liver. Sometimes the cells 
are more irregular and transitions to frank carcinoma are not un- 
common. Since one can not be certain grossly that the neoplasm 
is not already cancer and since it tends to become mafignant, treat- 
ment is excision. Adenomas of hile ducts rarely measure more than 
3 cm. in diameter. They appear as greyish white encapsulated 
nodules and are frequently located just beneath the .surface. Histo- 
logically, they are composed of acini lined vdth cuboidal or columnar 
cells. The cytopla,sm is clear and the nuclei are round or oval and 
evenly stained. These tumors are innocent and usually produce no 
chnical disturbances. 

Primary Carcinoma. — Primary carcinoma of the liver is said to 
occur from 0.13 to 0.66 per cent of all necropsies. Its precise cause 
is unknown but the following are considered of etiological signifi- 
cance: cirrhosis in about 75 per cent of cases, parasitic infection 
(schistosomiasis), sjqjhilis, congenital n ‘ ‘ e con- 
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cells are not encountered The stroma m bile duct carcinoma, 
unlike that in the li\cr cell tjpc, ij» ilwajs abundant, dense and 
fiiirous Djbt int nj<‘/ns/nsi& Is inficquuit Iherc is no satisfactory 
ircalment Death occurs lu 100 per cent of cases 

Metastatic Neoplasms — Secondary tumors of the Incr aie twenty 
times as common isprimarj gjowtbs The source is more often cai- 
cinoma of the stonucli, colon, esophagus and pancicas and less often 
breast and lung Mention should ilso be made of mclanoblastoma 
of the liver whicli is probablj ilua>s secondary to a primary 
focus elsewhere, cspeciallj the oje The route of involvement is 
bj blood stream, 1> mphatics and less often bj direct c\tcnsioii 1 he 
lesions are usuilli multiple, have no particular predisposition foi 
any «5ite and incisiiic from a few millimeters to 15 to 20 cm m 
diameter A>, a lulc, they »ic shuplj circumsciibcd, cxtcinally 



Fig 317 — Dilc duct carcinoma of Ihc liver disclosing an aljuiidnnt fibrous stroma that 
contains small acini and irregular groups of celU x 100 

umbihcated, giejish white, firm and on section aio homogeneous or, 
when larger, disclose central areas of necrosis and hemorrhage 
Signs and symptoms are similar to those of primary carcinoma, for 
winch they arc mistaken m about one-half of the cases There is, 
of course, no effective treatment In lesions of the large bowel with 
metastasis to the hver, however, patients have been known to live 
for as many as five years after lapaiatomj m comparative comfort 
Mechanical Disturbances — In the hver, mechanical disturbances 
consist of jaundice (considered m connection with the bile ducts), 
hepatolithiasis, trauma and portal hypertension Trauma ma\ be 
encountered during manipulation at the time of surgerj, following 
a blow to the abdomen, or consequent to a penetrating injury such 
as stab wound or gun shot wound The latter aie serious for they 
are usuall> associated with profound shock and hemorrJiage The 
mortalitv rate is high 
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definitely identified as tumor. Histologically, the cells, as a rule, 
have some semblance to hepatic cells (Fig. 316). They are arranged 
in diffuse sheets; cords, nests or alveoli. They vary in shape and 
size but are generally polyhedral and larger than normal cells. 
Sometimes they assume gigantic proportions. The cytoplasm is 
homogeneously acidophilic until the tumor becomes highly undiffer- 
entiated when it is slightly basophilic. The nuclei are irregular, 
large, hyperchromatic, and in the larger cells are often multiple. 
The stroma in the tumor proper is scanty and composed mostly of 
capillaries. When present the accompanying cirrhosis is of the 
ordinary type. Spread of liver cell carcinoma is usually intrahepatic 
but it sometimes does extend to the hilar lymph nodes, lungs, bones 
and elsewhere. The solitary type is particularly prone to remain 
localized and can, therefore, be treated by surgical extirpation. 






i 


Fig. 316. — Livei cell carcinoma showing large eosinophilic cells with hyperchromatic 
nuclei ai ranged in small nests and coids To the right there are a few normal cells 
present for contrast x 100 



Reports of such treatment indicate 40 per cent three to seven year 
survival. There is no satisfactory treatment for the multiple 
variety and the prognosis is, therefore, universally poor. 

Bile duct carcinoma are practically always associated with ad- 
vanced cirrhosis. The liver is, therefore, diffusely enlarged and 
routinely greenish yellow. As a rule, the neoplasm affects the whole 
organ in the form of innumerable finely pebbled discrete or confluent 
nodules and less often as larger masses. One characteristic feature 
is the extreme uniform hardness of the entire liver. Histologically, 
most of the tumors are adenocarcinoma with varying degrees of ana- 
plasia. The acini are grouped in clusters or permeate between the 
liver cords (Fig. 317). The cells are cuboidal, columnar or 
irregular and have a moderate amount of clear cytoplasm and round 
or oval uniform vesicular nuclei. Mitoses are frequent but giant 
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the li%ei bj connecti%G tissue The gallbladder consists of (1) 
the fundub or blind end which is directed down, forward and to the 
right beyond the free edge of the li\er to contact the anterior 
abdominal wall, (2) the bodj which ib the intermediate part that 
lies between the Iner abo\e and the trans\erse colon below and (3) 
the neck which connects the bodj with the cjstic duct The 
muco&a of the cxjshc duel is thrown into about a dozen spiral folds 
that act as ^ al\ es 1 he co»jmio« bile duct courses dow nw ard anteiior 
to the epiploic foiamcn, behind the first portion of the duodenum, 
between the pancreas and the left side of the second portion of the 
duodenum, and unite-s with the panel eatic duct to form the apulla 
of Vater Ihe latter empties into the second portion of the duo- 
denum at the duodenal papilla, and in its distal portion contains 
the sphincter of Oddi Ihe arlcrial suppfi/ to the hier accompanies 
the bile ducts The common hepatic arterj ordinarily arises from 
the celiac artery and dujdes into a right and a left hepatic artery 
which enter the re^pcctue lobes of tlie liier Ihe gallbladder is 
supplied bj the cjstic aitei} which normall> arises from the right 
hepatic, recedes its neriu fiom the s>mpathetic& and left vagus, 
and is drained bj lyviphalics which cmpt> through the liver hilar 
nodes into those along the infeiior vena cava 

Histologically, the gallbladder and bile ducts are essentially 
similar Ihey are composed of (I) a mucosa of tall columnar 
epithelium with oval basilar nuclei, (2) a lamina propria of con- 
nective tissue and elastic fibers which contains scattered Ij mphocj tes 
and leukoovtes, (3) a la^er of smooth muscle the fibers of which run 
in several directions and (4) a serosa composed of an outer lajer of 
mesothehal cells and an inner lajer of collagenous connective tissue 
that contains blood vessels, nerves and l>mphatics 

PATHOLOGY 

Congenital Anomalies — Developmental abnormalities of the 
extrahepatic biliary 8>btem are numerous but usually trivial enough 
to be accordant with normal life They may be listed as follows 
(1) gallbladder — absent, double, bifid, inferior to left lobe of liver, 
retrodisplaced, m gastrohepatic ligament, within liver, attached to 
hver by mesentery (floating), transverse, subcutaneous and giving 
rise to a diverticulum (2) bile ducts — (a) common bile duct— c>stic 
dilatation, absent and atresia, (b) cjstic duct— parallel to common 
bile duct for 3 to 4 cm before it joins, spiral to empty into the 
common duct on the left side, double, absent, and emptying into 
an accessor} right hepatic duct, (c) comiuoa hepatic duct — absent 
and (d) right hepatic duct — accessory duct which joins the gall- 
bladder, c}stic duct, right hepatic duct or common hepatic duct 
and (3) artenes~-{a.) common hepatic— from abdominal aorta or 
superior mesenteric arterj and absent m which case the mam 
blanches emerge directl> from the cehac artery (b) right hepatic— 
from superior mesenteric or abdominal aorta and accessoiy right 
hepatic artery arising from left hepatic, aorta, supenor mesenteric 
or gastroduodenal and (c) cjbtic arterj— from the left hepatic or 


460 


LIVER, BILIARY SYSTEM AND PANCREAS 


Portal hypertension may be defined as an increase of pressure in 
the portal vein and its tributaries, consequent to some form of 
block to the flow of blood. The latter occurs (1) inlrahepalically, 
examples of which are cirrhosis and Cruveilhier-Baumgarten disease 
and (2) extrahepatically , from thrombosis of the portal vein or one 
of its main tributaries due to infection, neoplasm or trauma. In 
children, a cause of extrahepatic occlusion is an extension into the 
left portal vein of the obliterative process which normally occurs at 
birth in the umbilical vein and ductus venosus. Portal block is 
manifested by secondary anemia, leukopenia, thrombocytopenia, 
splenomegaly, repeated gastric hemorrhages from esophageal varices 
and frequently ascites. It is in effect Banti’s syndrome. Esophageal 
varices result from an attempt to establish a collateral circulation. 
Other communications between the portal and systemic veins are: 
from the colon and duodenum into the left renal vein, from the liver 
by way of the falciform ligament into the epigastric, internal 
mammary and ozygos veins, from the intestine into the inferior vena 
cava, from the rectum by the middle and inferior hemorrhoidal veins 
uniting with the superior hemorrhoidal, and from the portal vein to 
the inferior vena cava by a patent ductus venosus. In an effort 
(1) to decrease the portal pressure, (2) to rid of the esophageal 
varices and (3) to deal with ascites, the following respective oper- 
ations have at one time or another been advocated (1) splenectomy , 
omentopexy and shunting of the portal into vena caval circulation 
by anastomosing the splenic to the left renal vein or the portal vein 
to the inferior vena cava, (2) ligate tributaries to the esophageal 
venous plexus or inject esophageal varices with sclerosing solutions 
and (3) suturing a renal pelvis to peritoneum, the saphenous vein 
to the peritoneum and the peritoneum to the subcutaneous tissue. 
The only one of these procedures that offers promise is the portacaval 
anastomosis. 


Biliary System 

EMBRYOLOGY 

The development of the extrabiliary tracts has been considered 
under embryology of the liver. 

ANATOMY 

From the porta hepatis of the liver the extrahepatic biliary system 
emerges as the right and left hepatic ducts. These unite to form the 
common hepatic duct which measures from 2.5 to 4 cm. in length. 
The cystic duct coming from the gallbladder measures from 1.5 to 
3.5 cm. in length. It unites at an acute angle with the common 
hepatic duct to form the common bile duct (ductus choledochus) 
which measures from 5.0 to 9.5 cm. in length and empties into tlie 
duodenum. The gallbladder is conical in shape, measures 7 to 10 cm. 
in length and 3 cm. in greatest width, and has a capacity of from 30 
to 50 cc. Its superior surface is attached to the under surface of 
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the liver by connective tissue The gallbladder consists of (1) 
the fundus or blind end which is directed down, forward and to the 
right be>ond the free edge of the h\er to contact the anterior 
abdominal wall, (2) the body whicli is the intermediate part that 
lies between the liver above and the transverse colon below and (3) 
the neck which connects the bod> with the cjstic duct The 
mucosa of the cyshc dud is thiowii into about a dozen spiral folds 
that act as v ah es The common bile duct courses (low nw ard anterior 
to the epiploic foramen, behind the first portion of the duodenum, 
between the pancreas and the left side of the second portion of the 
duodenum, and unites with the pancreatic duct to form the apulla 
of Vater The latter empties mto the second portion of the duo- 
denum at the duodenal papilla, and m its distal portion contains 
the sphincter of Oddi Ihe arterial -iupphj to the liver accompanies 
the bile ducts Ihe common hepatic artery ordinarily anses from 
the celiac arterj and divides into a right and a left hepatic artery 
which enter the respective lobes of the liver The gallbladder is 
supplied bj the cjstic aiterv which normallj arises from the right 
hepatic, receives its nertes from the s>mpathetics and left vagus, 
and IS drained by lymphatics which empt> through the liver hilar 
nodes into those along the inferior vena cava 

Histologically, the gallbladder and bile ducts are essentially 
similar They are composed of (1) a mucosa of tall columnar 
epithelium with oval ba«!iiar nuclei, (2) a lamma propria of con- 
nective tissue and elastic fibers which contains scattered lymphocytes 
and leukocytes, (3) a layer of smooth muscle the fibers of which run 
in sev eral directions and (4) a serosa composed of an outer layer of 
mesothelial cells and an inner layer of collagenous connectne tissue 
that contains blood vessels, nerves and lymphatica 

PATHOLOGY 

Congemtal Anomalies — Developmental abnormalities of the 
extnhepatic biliary system are numerous but usually trivial enough 
to be accoidant with normal life They may be listed as follows 
(1) qallbladder — absent, double, bifid, inferior to left lobe of liver, 
retrodisplaced, m gastrohepatic ligament, vvithin hver, attached to 
hver by mesentery (floating), transverse, subcutaneous and giving 
rise to a diverticulum (2) bile ducts — (a) common bile duct — cystic 
dilatation, ab«;ent and atresia, (b) cystic duct — parallel to common 
bile duct for 3 to 4 cm before it joins, spiral to empty into the 
common duct on the left side, doulile, ab^^ent, and emptying into 
an accessory right hepatic duct, (c) common hepatic duct — absent 
and (d) right hepatic duct — accessory duct which joins the gall- 
bladder, cystic duct, right hepatic duct or common hepatic duct 
and (3) arteries — (a) common hepatic — fiom abdominal aorta or 
superior mesenteric artery and absent m which case the mam 

branches emerge directly from the cehac artery (b) right hepatic- 

from supenor mesenteric or abdominal aorta and accessory right 
hepatic artery arising from left hepitic, aorta, superior mesenteric 
or gastroduodenal and (c) cystic artery— from the left hepatic or 
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gastroduodenal and accessory cystic from the common hepatic or 
left hepatic. Of the aforementioned group of anomahes, only two 
will be briefly considered — diverticula of the gallbladder and con- 
genital cystic dilatation of the common bile duct. 

Diverticula of the Gallbladder. — These may be congenital or 
acquired. The former are rare. They are of varying shapes 
(usually globular) and sizes, communicate with the gallbladder by 
a large or small ostium, and contain all the coats of this organ. 
Acquired diverticula on the other hand are found in about 15 per 
cent of normal and 90 per cent of infected gallbladders. They have 
also been called Luschka’s crypts, Rokitansky-Ascoff sinuses, 
adenoma of the gallbladder, cholecystitis glandularis, cholecystitis 
cystica, cholesterol cysts, fibroadenoma, cystadenoma and pre- 
cancerous proliferations. They are microscopic, direct or tortuous 



Fig. 318 — Diverticula in a chronically infected gallbladder. Note the marked 
fibrosis of the serosa and penetration of glands through the entire wall x 37 5. 

sinus tracts of the mucosa that herniate through various layers of 
the wall and often come to lie beneath the mesothelium (Fig. 318). 
The anatomic basis for their origin is the lack of a submuscularis 
mucosa, and the precipitating factor is an increase of intraluminal 
pressure resulting from a neurogenic dysfunction. The sinuses may 
be interrupted proximally, and the distal, end become cystically 
dilated; they may become infected and form abscesses, and because 
of stagnation of bile they may become filled with calculi. From the 
histologic viewpoint, diverticula are important because the unwary 
may mistake them for carcinoma. ^ ^ 

Congenital Cystic Dilatation of the Common Bile Duct. — This 
has also been called choledochus cyst, cystic dilatation of the common 
bile duct, choledochocele, diverticulum and megalocholedochus. It 
is said to occur once in 17,381 operations on the biliary tract, is 
more common in Japanese people, is usually manifest before twenty- 
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five >ears of age and is found m females in over tliree-quarteis of 
the cases Although numerous theones hav e been promulgated to 
explain its genesis, the most attractive is that which holds an ex- 
cessive proliferation followed bj an excessive recanalization of 
epithelial cells during the respective stages of development of the 
common bile duct Sympioms start Hi childliood and wlien the 
lesion IS fullj developed the diagnostic triad consists of tumor, 
pain and jaundice Grossly, the dilatation is spherical, eccentric, 
and has a capacity of as much as S liters Infcriorl> , the dilatation 
starts above the duodenum and superiorly, it ends at the cystic and 
common hepatic ducts, but sometimes it also involves the cystic and 
right and left hepatic ducts Ihe wall measures 2 to 7 5 mm in 
tiuckness, the inner surface is rough and covered with deposits of 
bile, and the contents are thick and viscid or colorless, white and 
waterj Histologically, the lining ma> consist of scattered flat 
epithehal cells and the wall is fibrotic but may disclose lemnants 
of the muscle lajer If untreated, the natural course of the disorder 
IS death from biliarj cirrho&is, cholangitis, hemorrhage or rupture 
The treatment of choice is anastomosis of the cjst to the duodenum 
In such cases, the mortality should not exceed 27 per cent 
Inflammations — The only important mflammatoiy lesion of the 
gallbladder is a non-specific infection which is commonly known as 
cholecystitis The disease may be divided into acute and chrome 
stages, but since the tw o are closely associated and hav e many factors 
m common it is convenient to consider them together As an 
abdominal disease, cholecystitis is exceeded in fiequcncy only by 
appendicitis It has been estimated that it occurs m 15 per cent of 
the population in the United States and in two-thirds of all cases 
coming to necropsy The chronic form of the disea&e arises con- 
sequent to a severe attack or more commonly to repeated clinical or 
subchmeal attacks of acute cholecystitis Whereas formerly the 
latter was thought to be caused by bacteria, it is now known that 
chemicals are responsible for the initial changes and that bacteria, 
albeit frequently extremely important, are secondary invaders 
Arguments adv anced against bacteria being the precipitating factors 
are cholecystitis is rare m children, while infection is common, 
It IS infrequent in patients with gastromtestinal ulceration m whom 
the portal circulation is readily acce'=isible to bacteria, cultures from 
two-thirds of cases of cholecystitis yield the same bacteria as do 
those from normal gallldadders, the histologic changes are different 
than those of ordinary bacterial infections, and at operation the 
abdominal wound almost always heals by first intention The 
chemical agents responsible for the inflammation are bile and its 
salts and pancreatic juice Evidence for this is mostly experimental, 
but is unequivocal In animals acute choleo stitis identical with 
that m man has been produced (1) by ligating the cystic duct with 
or without the injection of concentrated bile, but if the duct is 
ligated and the bile is removed no inflammation develops (2) by 
injecting bile or bile salts mto the cystic duct, (3) by injecting bile 
or bile salts mto the portal vein when the cystic duct is patent, but 
not when it is ligated and (4) by injecting the common bile duct 
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gastroduodenal and accessory cystic from the common hepatic or 
left hepatic. Of the aforementioned group of anomalies, only two 
will be briefly considered — diverticula of the gallbladder and con- 
genital cystic dilatation of the common bile duct. 

Diverticula of the Gallbladder. — These may be congenital or 
acquired. The former are rare. They are of varying shapes 
(usually globular) and sizes, communicate with the gallbladder by 
a large or small ostium, and contain all the coats of this organ. 
Acquired diverticula on the other hand are found in about 15 per 
cent of normal and 90 per cent of infected gallbladders. They have 
also been called Luschka’s crypts, Rokitansky-Ascoff sinuses, 
adenoma of the gallbladder, cholecystitis glandularis, cholecystitis 
cystica, cholesterol cysts, fibroadenoma, cystadenoma and pre- 
cancerous proliferations. They are microscopic, direct or tortuous 



Fig. 318 — Diverticula in a chronically infected gallbladder. Note the marked 
fibrosis of the serosa and penetration of glands through the entiie wall x 37.5. 

sinus tracts of the mucosa that herniate through various layers of 
the w^all and often come to lie beneath the mesothehum (Fig. 318). 
The anatomic basis for their origin is the lack of a submuscularis 
mucosa, and the precipitating factor is an increase of intraluminal 
pressure resulting from a neurogenic dysfunction. The sinuses may 
be interrupted proximally, and the distal, end become cystically 
dilated; they may become infected and form abscesses, and because 
of stagnation of bile they may become filled with calculi. From the 
histologic viewpoint, diverticula are important because the unwary 
may mistake them for carcinoma. 

Congenital Cystic Dilatation of the Common Bile Duct. — ^This 
has also been called choledochus cyst, cystic dilatation of the common 
bile duct, choledochocele, diverticulum and megalocholedochus. It 
is said to occur once in 17,381 operations on the biliary tract, is 
more common in Japanese people, is usually manifest before twenty- 
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and contains adUoicnt masses of grey piccipitatc, ami the lumen 
oiten contains stones nud thick bde or purulent mateiial (Fig 3 ) 

In more advanced cases the wall becomes blackened (gingrcnous) 
tlunned and ma> perforate or the lumen becomes gicatlj distended 
mth pus (cnipyenm of the gxUbladder) Perforation occur 

into the peritoneal cavitj and result m peritonitis, into suiroundmg 
adhesions to produce an abscess or into tlie liver ilso to foim in 
abscess Moi e fi equentb , how e\ er, the process completely resolv es 
or leaves only a slight residuum After lepc itcd acute attacks and 
partial resolutions or as a result of a continued smouldei ing infection, 
the gallbladder passes into the chronic stage of infection Such vn 
organ is enlarged or contracted and distorted The scrosa is 
opaque, tluck, tough and fibrous and often cont ims idhc&ions, tlie 
wall IS, as a rule, greatl> thickened, ngid and ftm, the iwvvevysvvvwv 
appear grej and eroded, and the lumen is frequently contiactecl 
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and IS filled with stones or with clear colorless vvaterj fluid (I'lg 
320) Histologically, the earliest changes consist of congestion of 
the vessels, intense edema most marked in the sciosa, focal i- 
vasation of eiythrocytes, and a sprinkling of neutrophils, mono ’ 
and plasma cells When bactena are added the picture cliangi ' 
one of suppuration This exists as a severe infiltration of neui 
philfe (sometimes with the formation of abscesses), an outpounu- 
of fibrin and a proliferation of fibroblasts The mucosa is usually 
involved in this process, becomes necrotu and sloughs As the 
infection subsides eosinophils appear in great numbers (subacute 
cholecj&titis) and if the infection smouldcre, these become replaced 
with monocytes, plasma cells and lymphocytes to constitute the 
active phase of chronic cholecystitis In time, even these ctlls 
disappear and the residuum consists of a mass of fibrous tissue 
This may be minimal or it may be so extensive that none of the 
normal constituents of the wall is recognizable In addition to the 
fibrosis, some of the gillbladders acqmre calcium phosphate and less 
coii^only call mm oxalate to become partly or completely calcified 
A diagnosis of cholecystitis is established from a history of symp- 
toms already listed, particularly whtn they are present in a woman 




464 


LIVER, BILIARY SYSTEM AND PANCREAS 


with pancreatic juice. In man, evidence that pancreatic juice is 
of etiological significance is indicated by the fact that high con- 
centrations of amylase and lipase have been reported in the contents 
of acutely inflammed gallbladders. With regards to bile as a 
causative agent, however, there is only the fact that almost all cases 
of acute cholecystitis reveal partial or complete occlusion of the 
cystic duct. In over 90 per cent of the cases, this is caused by 
calculi while in the rest it is due to previous inflammation or con- 
genital narrowing of the lumen. Once chemical inflammation has 
beeil initiated, bacteria (which normally and intermittently inhabit 
the gallbladder or which abnormally are carried there by the blood 
stream) secondarily invade the wall and produce an ordinary 
suppurative type of lesion. 



Fig 319. — Acute cholecystitis The mucosa is covered with an exudate. 


Cholecystitis affects women four times as frequently as it does 
men and usually occurs beyond the age of thh’ty-five years with a 
peak in the early part of the sixth decade. Acute attacks, as a rule, 
succeed chronic cholecystitis, which is manifested by vague indi- 
gestion, epigastric discomfort, belching, nausea and vomiting, 
inabihty to eat greasy foods, loss of weight and jaundice. These 
symptoms are often present intermittently for twenty or thirty 
years. A superimposed acute inflammation is evidenced by: pain 
in the epigastrium or right upper quadrant that radiates to the back, 
right shoulder or across the abdomen, colic, nausea, vomiting, chills, 
fever, jaundice, weakness, tenderness in the right upper quadrant, 
abdominal rigidity, a palpable mass in the region of the gallbladder 
and leukocytosis. Cholecystography may show calculi and in chronic 
infections, dye excretion tests will often reveal a non-functioning 
gallbladder. 

Gi'ossly, acutely inflammed gallbladders are usually enlarged; 
the serosa is dull, dry, may be covered with a fibrinous or fibrino- 
purulent exudate and on sections drips edema fluid; the wall is 
thick firm and rigid; the mucosa is irregularly congested ulcerated 
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jnato!} si\t> per cent of the cases there is a history of previous gall- 
bhdder disease, the a\ erage duration of w hich is about tw eh e years 
11ns exists 111 the form of intermittent colic, indigestion, cpigastnc 
discomfort and intolerance to fatt3 food When cancer develops 
there is usually a change m symptoms In decreasing order of fre- 
quencj, the recent episode is manifested bj paiii, loss of ueight, 
djspepsia, weakness, anoiexia, jaundice, constipation and vomiting 
Grossly, the gallbladder maj be normal in size, enlarged or con- 
tracted Ihe wall, as a rule, shows evidence of chronic cholecjstitis 
and as such is thick, rigid, grej and fibious The lumen may be of 
normal size, dilated or decreased, it usuallj contains stones, and it 
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may be filled w ith thick or thin bile or pus Tlic cancer mv oh es the 
fundus in over one-half of the cases, the mid portion in over a 
quarter and the neck m the remainder More often it exists as an 
mfiltrating type of growth wherein the involved wall is thicker tiian 
Its adjacent portion, extiemely firm, occasionally friable but ordi- 
narily elastic, grey with sometimes scattered irregular jellow foci 
and indefinitely defined so that it is impossible to saj where the 
tumor stops (Fig 321) Such growths ordinarily affect only a 
portion of the organ but because of the accompanjing fibrosis they 
produce considerable distortion Less commonlj, the tumor is a 
fungatmg, fissured, fnable, pink, brown or bile stained mass that 
piojects into the lumen and is attached to the wall by a broad 
pedicle HisloJogically, 98 per cent of the growths arc glandular 
and 2 per cent are squamous The former appear as well-differ- 
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beyond the age of forty-five years. Cholecystography is of indis- 
pensable value. In chronic infections, treatment should be chole- 
cystectomy for such patients are subject to repeated acute attacks 
and what is even more important they may, in the presence of stones, 
ultimately develop carcinoma. Treatment of acute cholecystitis is 
less standardized, although within the last decade most surgeons 
resort to immediate cholecystectomy if the patient can stand the 
procedure or to cholecystostomy if his physical condition is poor. 
The post operative mortality should not exceed 6 per cent. The 
causes of death in these cases are usually pneumonia, cardiac failure 
and diabetes. 

Tumors. — Classified histogenetically, the following tumors have 
been described as arising in the gallbladder: from epithelium, an 
adenoma, papilloma and carcinoma; from connective tissue, a 
fibroma, fibrosarcoma, myxoma and myxosarcoma; from fat, a 



Fig 321 — Caicinoma of the body of the gallbladder 


lipoma ; from muscles, a myoma and myosarcoma, and from vessels, 
an angiosarcoma and endothelioma. Tumors of the extrahepatic 
bile ducts are less protean and consist of: from epithelium, an ade- 
noma, papilloma and carcinoma; from connective tissue, a fibroma; 
from muscle, a myoma; from nerve tissue, a neuroma, and from 
distant areas, metastatic tumors. The only two tumors that will 
be considered further are carcinoma of the gallbladder and car- 
cinoma of the extrahepatic bile ducts. 

Carcinoma of the Gallbladder. — This is said to constitute from 
2 8 to 6 per cent of all cancers found at necropsy and less than 1 per 
cent of all operations on the biliary tract. It affects females four 
times as frequently as males, and has been recorded in patients from 
twenty-eight to eighty-five years of age with the majority in the 
sixth decade. The cause as in other cancers is not known, but since 
calculi are found in as many as ninety-four per cent of the cases, it is 
thought that chronic irritation plays a dominant role. In apjn-o.xi- 
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frequently than traumatic rupture of the liver or bile ducts It 
results from kicks, falls, blows or crushing injuiies and when the 
traunn is noa-penctratmg, it can occur only when the organ is 
distended with bile Ihere is, of course, extravasation of bile into 
the peritoneal cavity, ind the acute symptoms that develop are 
tho‘5c of bile peritonitis Treatment consists of suturing the defect 
Cholelithiasis — Gallstones are found in about one-third of all 
cases coming to necropsy They are more frequent in women than 
in men and are usually found in patients beyond the age of forty 
years Vside from bouts of colic vvherun there is severe epigastric 
or right upper abdominal pain that radiates to the back oi right 
scapula, symptoms and signs are those of cholecystitis In about 
one half of all cases, however, gallstones arc without any mani- 
festations Iheio are three types of calculi — pigment, cholcstciol 
and mixed Pigment stones arc metabolic in origin and icsult from 
a precipitation of bihverdin and bilirubin fiom a supers ituiatcd 
solution of bile Ihey may be found m the intrahcpatic ot extra- 



Tig 323 — Cholc^lorolu^is of ttic gallbladder 

hepatic bile ducts or the gallbladder Initially, they exist as small, 
irregular or elongated, friable or soft putty-like masses of dark 
green, black or dark brown material, but if they aic found in the 
gallbladder, they may become coated with cholesterol These 
stones aie found in cases in which theic 13 an extensive destruction 
ot blood Cholesterol stones were at one time consideicd as being 
metabolic m origin but are now known to arise on an infective basis 
ilieir genesis is is follows Inflammation of the gallbladder lesults 
m an excess secretion, by the mucosa, of mucin and cholesteiol 'I he 
mucin along with clumps of bacteria and epithelial cells forms a 
nucleus around which the amorphous cholesterol is, deposited by a 
pioccss of adsorption Crystallization of the cholesteiol occuis as 
a secondary process Cholesterol stones are usually single but mav 
be several in number They are oval, nodular, light jelloii and 
II ensure 3 to 4 cm in diameter On section the outer layers are 
amoiphous, while the center contains radiating crystals Mixed 
simes are composed ot bilirubin, cholesterol and calcium and also 
develop on an infective basis They may be single, several or 
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entiated acini or as more anaplastic masses of usually cuboidal or 
columnar cells with basilar nuclei and relatively clear cytoplasm 
(Fig. 322). Sometimes they secrete an abundant amount of mucoid 
material, forming an appearance similar to mucinous carcinoma of 
the gastrointestinal tract. The tumor may affect only the mucosa 
but, generally, it penetrates throughout the wall. It is always 
accompanied by an inflammatory reaction. Cancer of the gall- 
bladder spreads by extending to the liver, bile ducts, duodenum, 
colon and abdominal wall and by metastasizing to the liver, lymph 
nodes, pancreas, omentum, ovaries and other areas. 

A correct diagnosis is seldom made clinically for the history is not 
distinctive. It should be suspected, however, if there is a change in 
symptoms suggesting chronic cholecystitis. The only effective 
treatment is surgical extirpation of the gallbladder. This can be 
accomplished in less than 25 per cent of the cases, for in the rest the 
disease at laparotomy is already too extensive. The cure rate is 
extremely low. 

Carcinoma of the Extrahepatic Bile Ducts. — This is about as 
common as carcinoma of the gallbladder. It affects males about 
five times as frequently as females and has a peak incidence in the 
sixth decade. Symptoms are those of biliary obstruction, develop 
early in the course of the disease and in 90 per cent of cases appear 
acutely. They consist of jaundice, pain, pruritis, loss of weight and 
strength, vomiting, anorexia, fever, diarrhea or constipation, nausea, 
flatulence and belching. Except for being smaller, the growths both 
grossly and microscopically are similar to those in the gallbladder. 
In the approximate order of frequency the locations are ; ampulla of 
Vater, common bile duct, junction of common bile hepatic and 
cystic ducts, common hepatic duct and cystic duct. Spread occurs 
by extension along the ducts and late in the course of the disease to 
the lymph nodes, liver and pancreas. Associated lesions in the 
biliary tract and liver are: cholangitis, abscess, cirrhosis, hydrops 
of the gallbladder and empyema of the gallbladder. The treatment 
of choice is excision with pancreaticoduodenectomy. The prognosis 
in the past with less radical operations has been poor, but with this 
procedure the future appears more optimistic. 

Mechanical Disturbances. — ^Under this heading will be considered 
cholesterolosis of the gallbladder, traumatic rupture of the gall- 
bladder, cholelithiasis, biliary fistulas and jaundice. 

Cholesterolosis of the Gallbladder. — This has also been called 
lipoid or strawberry gallbladder. It is frequently associated with 
cholesterol stones and grossly, exhibits a diffuse yellow flecking of 
the summits of the mucosal folds (Fig. 323). Histologically, there 
is a deposition of cholesterol esters in the epithelial cells themselves 
and in distended histiocytes in the submucosa proper. The latter 
take on the appearance of ordinary foam cells. Although it is known 
that cholesterol is secreted by the epithelial cells of the gallbladder, 
the mechanism resulting in this condition is not known. The 
lesion is of no known practical significance. 

Traumatic Rupture of the Gallbladder. — This occurs le.ss fre- 
quently than does spontaneous rupture of this organ and also less 
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P\NCIlLAb 
EMBRYOLOGY 

The pancreis it, aetectnWe m Hms 3 to 4 mm embrjo as liio buds 
nit,ing from the duodenum— a dorsal one jmt proximal to the hepatic 
di%erticulum which forms the dorsal pancreas, and a vctiiral one in 
the distal angle formed between the duodenum and the hepatic 
di%erticulum which is known a!» the \cntral pancreas The dorsal 
pancreas grows into the dorsal mesentery, elongates and forms the 
neck, bodj and tail of the adult oi^an T.he ^entral pancreas, with 
its duct emptying into the common bile duct, is, by grow th, carried 
to he near the dorsal pancreas with which it fuses during the fee\enth 
week of embrjonic life to form the head of the final pancreas Its 
duct (Wir&ung’s) unites with that of the dorsal portion to form the 
mam duct which thus empties, into the common bile duct The 
proximal segment of the duct of the dorsal pancreas (Santorini’s) 
becomes accessoo and empties diicctJj into t)ie duodemim Both 
the islets of Langcrlnns and the acim first appear about the third 
month of embryonic life as tcimmil and side buds from the mam 
ducts 

ANATOMY 

The pancieis mcasuics 12 to 15 cm m length, lies in the po&terioi 
portion of the epigastrium and left h>pochondrium and consists 
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from right to left of a head, ned , body and tail The head lies w ithiii 
the loop of duodenum and is m intimate contact infenorl> w ilh the 
superior mesenteric aiteiy, laterally and to the rigJit with the 
pancreaticoduodenal artenes, and posteriorly with the common bile 
duct Other rclalxom of the head and of the rest of the organ are 
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hundreds in number and measure from a few millimeters to 4 to 
5 cm. in diameter. They are faceted smooth or nodular and grey, 
brown or black in color. Cut surface presents a laminated appear- 
ance with cr}’'stals central^ and amorphous material peripherally. 

The cornpUcaiions caused b 3 ’' gallstones are: cholecj-stitis, pancre- 
atitis (if impacted at the ampulla of Yater), cholangitis ^^ith inter- 
mittent jaundicej biliar}* fistulas, h 3 ^drops of the gallbladder 
(obstruction of the C3’5tic duct and distention of the gallbladder 
with secretions), emp 3 ’'ema of the gallbladder (an infected h 3 ^drops, 
or merel}’’ collection of pus within the lumen), obstruction of the 
ducts, and possible etiological role in the development of cancer. 

Biliary Fistulas. — ^These ma}* be divided into external and internal. 
External fistulas are those that drain through the skin. The}’^ usually 
follow a cholec 3 *stostom 3 ’’ or cholecystectom}* and are formed be- 
cause the resistance to passage of bile through normal channels is 
greater than that through the open wound or sinus tract. The 
cause is some obstruction and is commonl}^ due to a stone, mucous 
plug, blood clot, debris or traumatic stricture. The material 
drained consists of mucus if the C 3 ^stic duct is occluded or bile if the 
common bile duct is blocked. Internal fistulas occur between the 
gallbladder and duodenum, stomach, transverse colon, pelris of 
the right kidney and peritoneal ca'V’it 3 \ Ninet}^ per cent are due to 
erosions b}^ bihar}'' calcuh and the rest are caused b}" perforated 
peptic ulcer, carcinomas and trauma. Treatment of biliar}'’ fistulas 
is restoration of the flow of bile and secretions through natural 
channels. The procedure will depend upon the cause and t 3 'pe of 
fistula. The operative mortality rate is about 25 per cent. 

Jaundice. — ^It ma}’’ be defined as a 3 ’'ellowish discoloration of the 
skin due to bilirubin. Its causes are three (1) prehepaiic — due to 
excess destruction of er 3 dhroc 3 '^tes as seen in hemobdic jaundice, 
(2) intrahepatic — due to toxicity, infection or destruction of hepatic 
cells and (3) posthepaiic — due to obstruction to the flow of bile 
through the biliar}’- passages. The latter, and particular!}'' when it 
affects the extrahepatic bile ducts, is of particular importance to 
the surgeon. To produce jaundice, the occlusion must obriously 
be in the hepatic or common bile ducts. Its causes may be enumer- 
ated as follows: (1) Congenital — stenosis, atresia, complete absence 
or congenital cystic dilatation of the common bile duct. (2) 
Inflammations — cholangitis and pancreatitis. (3) Neoplastic — 
primar}'' benign or mahgnant tumors of the ampulla of Yater and 
bile ducts and secondar}'^ tumors. These may operate by causing 
compression from the out.side such as carcinoma of the pancreas, 

■* duodenum or metastasis to regional lymph nodes, by diffusely 
permeating the walls of the ducts or by occluding the lumen by 
papillar}’’ implants in the mucosa. (4) IMechanical disturbances. 
These are due to foreign bodies, such as gallstones or ascaris lum- 
bricoides or to benign strictures. Over 80 per cent of the latter are 
due to operative trauma, .such as the result of excision, ligating, 
incision or accidental clamping of the common hepatic or bile ducts, 
or the result of ligating the cystic duct too closely to the confluence 

of the ducts. 
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fibromitosib of the pancreas, agenesib of the cxocnnc portion of the 
pancieib, cirrho-^i'> of the pancreas, poljcjstic pancreas and con- 
genital f unihal steatorrhea It is ‘^aul to occur in 3 5 per cent of all 
chiklreu coining to necrops} and is thought to result from (1) 
segmentation anti resonition of the pancreatic duct and its branches 
followed 1)> cj Stic dilation of the remnants and atrophy of tlie acini, 
(2) congenital atiesia or stenosis of the pancreatic ducts and 
bronchi, (3) obstruction of pancreatic ducts from altered and 
inspissated secretions, (4) Mtamin A. deficiency and (5) viral in- 
fection Sympioins dc\eIop in infancy and may be referred to the 
lungs in the form of chronic cough or fiequent colds, or to the gastro- 
intestinal tract manifested by failure to gam, foul greasj loose stools, 
emaciation and protruberant abdomen Roentgenograms of the 
small intestine show delajed motilitj and altered mucosal pattern, 
and of the lungs, cmplijsema, atelectasis, pneumonn and bronchi- 
ectasis 

Grossly, the pancreas maj be normal or decreased in size, lobulated 
and firm Cut surfaces are grej, noduhr and maj disclose foci of 
calcification The larger ducts are usually patent and less often 
occluded or absent Histologically, they are dilated, tortuous and 
cystic Ihey are lined with flat and, rarely, with squamous epi- 
thelium and arc filled with laminated eosinopliihc secretions The 
acini arc aUo dilated, distorted, broken up and depleted, but the 
islets of Langcrlians are usually normal The interstitial tissue is 
greatly increased in amount, myxomatous or fibrotic and is infil- 
trated with lymphocytes and monocytes TJie lungs both grossly 
and histologically show emphysema, atelectasis, pneumonia, ab- 
scesses and bronchiectasis 

A clinical diagnosis of fibrocystic disease of the pancreas is con- 
firmed by demonstrating an absence or a decrease of pancreatic 
enzyme m duodenal contents Treatment is medical and consists of 
bronchial aspirations or postural drainage, antibiotic and chemo- 
therapy, high piotein low fat diet and pancreatic extracts orally 
Ihe prognosis is guaidtd 

Solitary Cysts — These cysts of the pancreas arc much more 
frequently acquiied than they are congenital Ihey are all, how- 
oxer, included in this settion for the sake of conxenience They 
aie found at all ages, but predominate in the fifth decade of life and 
affect females more frequently tlian males Symptoms and signs 
are pam m the epigastrium, nausea and \omiting, anorexia, 
constipation or diarrliea, jaundice and a palpable upper abdominal 
mass Roentgenograms may disclose a silhouette of a cyst, and 
with the aid of barium an enlaigemcnt of the duodenal loop or 
displacement of the stomach and duodenal-jejunal flexure 

Pathologically, pancieatic cysts may be dixided into the following 
n\e categories {1) Congenital These are dexelopmental m origin 
and aic sometimes associated x\ith cysts of the lixer and ludneys 
ilicy aie single or multiple and, as a rule, unilocular, ha\e smootli 
inner surfaces, aie filled with pale yellow clear fluid that contains 
pancieatic enzymes, and measure as much as 8 to 10cm mdiameter 
ilie wall IS thin It is composed of connectue tissue and is lined 
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(1) Posteriorly — inferior vena cava, right crus of diaphragm, aorta, 
left crus of diaphragm, left adrenal, left kidney, spleen and along the 
posterior surface of the body the splenic vein. (2) Anteriorly — 
transverse colon and mesocolon, coils jejunum, omental bursa and 
stomach. (3) Interiorly duodenal-jejunal junction. (4) Superiorly 
— celiac axis. The arterial supply comes from the splenic hepatic 
and superior mesenteric vessels; the veins drain into the superior 
mesenteric and splenic vein; the lymphatic empty into adjacent 
nodes, and the nerves are derived from the vagus and splanchnic 
nerves. 

Histologically, a loose connective tissue stroma contains vessels, 
nerves. Pacinian corpuscles, pancreatic ducts, acini and islets of 
Langerhans. The ducts are composed of a basement membrane 
lined with columnar cells. Between these are found scattered 
goblet and argentaffine cells. The terminal portion of the ducts 
are continuous with the acini. The latter form the external secre- 
tion of the pancreas and are composed of a single row of pyramidal 
cells that line a delicate reticular membrane (Fig. 234). The 
internal secretion of the pancreas (insulin) comes from the islets 
of Langerhans. They consist of shaiply delineated clusters of 
syncytial-like cords of cells. Their cytoplasm is more abundant and 
lighter than that of the acini and, when specifically stained, it 
discloses alpha and beta granules. 

PATHOLOGY 

Congenital Anomalies. — Some developmental abnormalities of the 
pancreas are inconsequential whereas others are important. They 
may be listed as follows: (1) The accessory duct forms the main 
duct which thus opens directly into the duodenum. (2) Absence 
of the dorsal pancreas. (3) Failure of union of the two pancreases 
with persistence of both ducts. (4) Accessory pancreases. These 
usually occur in the wall of the stomach, duodenum and jejunum, 
but they have also been found in the ileum, Meckel's diverticulum, 
umbilical fistula, mesentery, omentum, spleen, gallbladder, cystic 
and common ducts, liver, transverse mesocolon and teratomas. 
They probably originate from inclusions of original pancreatic tissue 
within these organs when, at the time of early development, they 
lie in close proximity to the pancreas. They are important because 
they may cause hypoglycemia and because they may become the 
seat of benign and malignant tumors, cysts, inflammation, necrosis 
and hemorrhage. (5) Annular pancreas consisting of an encircle- 
ment of the second portion of the duodenum by an anterior and a 
posterior arm of the head of the pancreas. The result may be 
obstruction to the intestine, common bile duct or portal vein. 
Treatment consists of a division of the ring, gastroenterostomy oi’ 
duodenojejunostomy. (6) Fibrocystic disease. (7) Solitary cysts. 
The latter two will be discussed in greater detail. 

Fibrocystic Disease. — Fibrocystic disease of the pancreas has also 
been called congenital pancreatic disease, atrophy of the pancreas, 
congenital pancreatic steatorrhea, celiac disease, congenital cystic 
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are liberitLcl ind piodute c\teii'*i\c dcatuictioii of tlie j)ancrcatic 
tissbiio DiKt'>tioii of u dJs c ui'^.s hcniorili ^md llic action 

of hpT'C on f it ic&ult’5 in it^j netiOM'j Mitli the foiin ition of glj ccrine 
and fatt\ itnU ilic litlei then unite cilcmin to piodiice a 
boap Chincally, tlieic uc hiuMeui Mietre ciiigi'stiic oi upper 
abtiomiiul pun, nui''Ci, \omitin};i cj ino»i*', ''hock, ngiditj and 
tendeine''b of the ibdonunil mu''eies, didonunil distention, ripid 
pulse, leukoe>t05ia ind ele\ itcd semiu imjliso 
The palholotjic elnnges depend upon the seieiity of the disease 
and tile extent of dun i^c In nuldei indculj e i^es, the k 1 uid is 
enlarged film uul edenutous 'lheicini> or nuj not be issociited 
areas of f it neciO'-is icpresented as sin d) incgul ir thalkj ire is that 
are limited to the gl uid In moic ''cecie c i''Cs, theie is sanguineous 
lluid m the lesser peutoncal ca\»t> uul the pincieas is cnluged, 
soft, boggv uid hemoirlngic I' it neeiosis is inoie extensive uul 
mvohes not onh the pmcicas but dso the oment il, ine'cnteiic, 
extrapentone il, di iphi igni itic, inedi istuial and jici icardial dcjiDsits 
In still more severe ei^c^, tlic puieieis lieeoincs partlj oi eiitiielj 
digested, guigienous uid poitions of it slougli into the Icssei 
peritoneal sic \t uij time i leukotjtic iC''ponse nia> hceome 
overwlielming, so tint thoic maj he supenmpo'-ed a fi uikij sup- 
purative piocess with the foimitioii of one oi moic abscesses 
Ihstologicnlhj, MX x\\c stages theie uc mcielj mteistitiil edeina, 
and a vanable degicc of iiculiojiiiihe ndiltrition As the piocess 
becomes inoie seveie, tlicie aie dc^tiuction and disiuptiou of the 
normal parenelijma, m issive neciosis uidco tlnoeytic extravasation 
and an increase m neutiopiiils lulnobis bceomcs appaient wlien 
the necrosis and intlanmution begin to subside Fat necrosis has a 
characteristic micro'>copic appearance Hie ccntial area is com- 
posed of outlines of former fat cells tliat aie paitly or wliollj filled 
With opaque amoiphous eosinoplnhc matcnil At the periphery, 
due to the deposition of calcium, this inateml acquires a bluish 
tint Beyond this, tlicie is a zone of ucutiophils, nuclear fragments 
and fibrin and this meiges with a siuiounding fibroblastic reaction 
Acute pancreatitis should be sus2>ccted in an> case of upper 
abdominal pain An elevated scrum amylase confirms the diagnosis 
Vmong others, a diffeiential diagnosis includes coronar> occlusion, 
acute choleejstitis, lenal and bihaij colic, pcrfoiated gastric or 
duodenal ulcer and acute appendicitis Trcahncnt of choice is 


conser\ative non-operative, but if the abdomen is opened the most 
that should be done is insertion of a dram (o the cap&ule of the 
pancreas Ihe morlahty m conscrvativclj treated cases is about 
o per cent, whereas in suigicallj ticited cases it is 33 per cent 

Chronic Pancreatitis — llus lesults fiom low grade acute attacks 
that aie separated b> vanable periods of complete inactivity and 
relative alisence of clinical disturbances Ultimately, however, 
the organ and especially the head is converted into a hard, irregular 
imdular mass that giossly i5> indistinguishable fiom carcinoma 
nislologicallj, there is a progiessive leplaccment of the pancreas 
by dense sclerotic fibious tissue and a simultaneous disappearance 
of the icim and islets of Langcrlians There is, m addition, an 
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^vith a single layer of cuboiclal or columnar epithelial cells. Occa- 
sionally, the inner surface may contain a few papillary excrescencies. 
(2) Papillary cysiadenoma. These are true tumors that grow ifi a 
papillary and cystic manner. They are uncommon, arise from the 
pancreatic epithelial cells, are circumscribed and round and usually 
measure 6 to 10 cm. in diameter. Externally they are bossed and 
smooth; the wall is of variable thickness but usually thin; its inner 
surface contains numerous papillae, and the lumen of the cyst is 
filled with milky or pale green fluid. Histologically, the wall and 
papillae are composed of connective tissue and are covered with 
cuboidal or columnar epithelial cells. Usually the cells are a single 
layer thick, sometimes they are heaped up to form several layers 
and in about 20 per cent of the cases they become irregular, invade 
the wall and are frankly cancerous. (3) Relmtion. These are 
multiple, seldom more than 1.5 cm. in diameter and eventuate from 
an occlusion of the ducts due to inflammation or stones. Retention 
cysts are of no clinical significance. (4) Echinococcus have already 
been described in the chapter on the peritoneum (p. 442). (5) 

Pseudocysts. These are by far the most common and represent the 
end result of acute pancreatitis or traiuna to the pancreas. They 
originate in the vicinity of the pancreas and not within it. They 
are located within the lesser peritoneal sac and more specifically 
are found between the stomach and transverse colon, between the 
stomach and fiver and under the gastrohepatic omentum, or between 
the layers of the transverse mesocolon. The initial step in their 
genesis is a hematoma. Tins becomes encapsulated and the blood, 
as a result of enzyme activity, is transformed into a milky fluid. 
Histologically, the wall is composed of fibrous tissue and is not lined 
with epithelium. 

A diagnosis of pancreatic cyst is established from the history 
(especially pseudocysts), a palpable cystic swelling in the epigastrium 
and the characteristic roentgen changes already enumerated. Treat- 
ment is surgical removal or marsupialization. Complications in 
untreated cases consist of hemorrhage into the cyst, perforation into 
the peritoneal cavity or gastrointestinal tract, infection and diabetes 
(5 per cent of the cases). A cancerous transformation occurs in 
about 20 per cent of papillary cystadenoma. The operative 
mortality is less than 10 per cent. 

Inflammations. — The only surgically important inflammatory 
lesions of the pancreas are non-specific acute and chronic pan- 
creatitis. 

Acute Pancreatitis. — This is also called acute hemorrhagic 
pancreatitis or acute pancreatic necrosis. Its causes are doubtlessl}'’ 
many and may be fisted as (1) reflex of infected bile from the 
ampulla of Vater as a result of occlusion by a calculus or spasni of 
the sphincter of Oddi, (2) obstruction to outflow of pancreatic juice 
due to pancreatic calculus, to metaplasia of the ductal epithelium 
to a stratified squamous type or to inspissated secretions, (3) 
arterial spasm or occlusion, (4) bacteria that arc carried to the 
pancreas from adjacent organs, or hy way of the lym]5hatics and 
blood stream and (5) trauma. In any case, iiancreatic enzymes 
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P5 ramidal cuboidal or irregular and deeper staining, and the lumens 
are small and empt> or crowded In more undifferentiated tumors 
the aheoh aie di^toited and onij parth formed, and there are nests, 



Fig 326 — 4dcDocarcinoina of the pancreas x 160 

cords, groups and single cells of \arying shapes and sizes The 
cytoplasm IS abundant or scantj and vacuolated or solid The 
nuclei are bypcrcbiomatic and occasional!} , set eral are piesent in a 
single cell In the completeb undifferentiated variety, the cells 
are oblong or spindle shaped, closely packed and resemble a sarcoma 
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infiltration with varying ■ numbers of plasma cells, lymphocytes, 
monocytes, eosinophils and giant cells. There may or may not 
be pseudocyst formation. The cause of the infection is not known. 
At first the only symptom is pain but later obstruction of the common 
bile duct results in jaundice, and destruction of the acini and islets 
of Langerhans produces digestive disturbances and diabetes. 
Surgical treatment, indicated in cases with jaundice, consists of 
re-estabhshing the flow of bile. 

Tumors. — From a histogenetic point of view reported neoplasms 
ot the pancreas consist of: from epithelial cells, tumors of the 
islets of Langerhans and carcinoma; from connective tissue, 
myxoma, fibroma and fibrosarcoma; from fat cells, lipoma; from 
lymphoid tissue (reticulum cells), lymphoblastoma, and from other 
organs and tissues, secondary tumors. Secondary neoplasms reach 
the pancreas by direct extension from neighboring organs, by way 
of the lymphatics and, from distant areas, by way of the blood 
stream. Although growths of the stomach, extrahepatic biliary 
tract and adjacent lymph nodes are the most frequent offenders, 
almost any organ or tissue in the body, can be the site of the primary 
tumor. For all practical purposes the important neoplasms of 
the pancreas are two — carcinoma and islet cells tumors. 

Carcinoma. — Carcinoma of the pancreas, unless otherwise 
specified, excludes cancer that reproduces the islets of Langerhans. 
It is said to comprise 1.3 to 2 per cent of all carcinomas, affects 
males twice as frequently as females and has a peak incidence in the 
sixth decade. Symptoms and signs are: upper abdominal pain, 
jaundice, loss of weight, constipation or diarrhea, nausea and 
vomiting, fever, anorexia, hematemesis, ascites, palpable epigastric 
mass and anemia. The pain, which may be severe particularly in 
cancer of the body and tail, is due to involvement of the nerves of 
the celiac plexus and the somatic sensory nerves of the posterior 
peritoneum. Jaundice in carcinoma of the head is caused by direct 
pressure on the common bile duct, and in carcinoma of the body and 
tail by metastasis to the liver. Ascites is caused by abdominal 
carcinomatosis and obstruction of the portal vein. 

Two-thirds of carcinoma of the pancreas involve the head, while 
the rest are equally distributed through the remainder of the gland. 
The tumor is usually small so that there is little or no external dis- 
figuration, although occasionally, it may be rather bulky (Fig. 325). 
Most of the tumors are ill-defined, grey to Avhite, and stony hard. 
Less frequently, however, they are relatively soft and homogeneously 
grey with scattered yellow foci or are even mucoid in character. 
It is probable that all carcinomas arise from the ductal epithelium 
and that they then differentiate into structures that resemble ducts 
or acini or remain completely undifferentiated. Accordingly, 
histologically, there may be alveoli of cuboidal or columnar cells 
one or more layers thick that line a well-defined basement membrane 
(Fig. 326). The nuclei are round or oval, basilar and vesicular. 
The cytoplasm is densely eosinophilic, reticulated, vacuolated or 
mucinous and the lumen is empty or filled with granular or mucoid 
material. In others the alveoli are smaller; the lining cells are 
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feomewlnt reticuhted cjtoplasm, and round oi o\al uniformly ind 
light!} staining \e''icul ii nuclei Let-s* fiequcntlj , the cells are inoie 
irregular, the nuclei ue pjcnolie, tht> mi> be double oi ''eseral 
maj be piled up in a single cell, iiid mitoses nia} bepiescnt Special 
stains re\eal both alphi and beta gianules Ihe stionia \aiies It 
maj be scant} , loo-«e, and \ iscul u, or abund int, dense, acellulai and 
eien paitly calcified While mui} of these tumois appeal quite 
bizirre, e\en with nuasion of tlie capsule, tlie*} are ne\eitheless 
clinicalh benign There aie otheis, however, which metastasize 
rapicll} and widel} and kill the patient within a few months Some 
of these are iriegulai enougli mieiostopie illy to be consideied as 
cancerous;, but otheis appeal moic innocent than do some of the 
moie bizane giowths which icniain localized Like carcinoma of 
the exocrine portion of the pancicas islet cell tumois also arise 



fiG 328 — Islt t cell adenoma of the paiicrca'< sanu c ist lUuattatid m figure 327 \ 100 

from ductal epithelium The method of spread of the malignant 
growths and the sites of metastases are the same as m eaicinoma of 
rest of the gland 

The diagnostic inad for islet cell tumoi is cluneal attacks of 
hypoglycemia, blood sugar below 50 mg per cent and lehef of 
s}mptoms by administration of carbohj drates 7 rcuiincnt is surgi- 
cal excision The prognosis in cases with benign tumors is good, 
but m those with canceious ones it is poor Before leaving this 
subject, it sliould be pointed out that in a certain pioportion of cases 
an adenoma cannot be found at the tune of smgical exploration 
In such instances, the surgeon usuallj removes the bod} and tail 
of the pancreas The pathologist maj find hv pertroplned or normal 
islets of Langerhans In the latter case, there ma} be a tumor m an 
aberrant pancreas or it has been postulated that there ma} be an 
mciease of mdivadual beta cells scatteied between the cells of tlie 
pancreatic acini or ducts ^\Tieii no tumor is found surgical remov al 
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The stioma is usually abundant, dense and hyalinized but it may 
be scanty, loose and well-vascuiarized. As a rule, it is infiltrated 
with plasma cells, lymphocytes and monocytes. Carcinoma of the 
pancreas spreads by contiguity, lymphatics, blood vessels and peri- 
neural spaces. Although no organ is immune the most common 
secondary deposits are found in regional lymph nodes, liver, peri- 
toneum, lungs, gallbladder, diaphragm, mediastinal nodes and 
pleura. 

The diagnosis is sometimes difficult to establish, especially in 
cancer elsewhere than in the head. The only symptom that such 
patients may have is persistent severe epigastric pain and, because 
all clinical studies are often negative, they are frequently dubbed 
as neurotics. Other patients may complain only of persistent fever. 
The one effective treatment is surgical excision, which in growths 
of the head consists of a pancreaticoduodenectomy. The prognosis 
is grave. The duration of the disease from onset of symptoms to 

death is 1 to 12 months with an average of 
2.5 months. 

Islet Cell Tumors. — These tumors are 
usually adenomas, less commonly carcinomas 
and are important because many are associ- 
ated wdth hypoglycemia. From the onset, 
however, it should be emphasized that hypo- 
glycemia is not synonymous with hyper- 
insulinism, and that other conditions besides 
adenoma or carcinoma of the islet cell type are 
accompanied by subnormal blood sugar levels. 
Some of these are lesions of the anterior lobe 
of the pituitary, adrenal cortical deficiency, 
hypothyroidism and massive destruction of 
hepatic parenchyma. Islet cell tumors have 
been estimated to occur once in every 1000 
necropsies but to be associated with hypogly- 
cemia in only 20 per cent of cases. They 
affect males twice as frequently as females and occur at all ages 
with a preponderance between thirty and fifty years. Symptoms 
when present are those of insulin shock or hypoglycemia and consist 
of headache, weakness, dizziness, nausea, sweating, tachycardia, 
hypothemia, diplopia, hunger or convulsions. The blood sugar is 
below 50 mg. per cent and the manifestations are ciuickly relieved 
by the administration of carbohydrates. 

Most of the tumors are in the tail, but they also occur in the body, 
neck and head. They are single in 90 per cent of cases and multiple 
in 10 per cent. They are sharply circumscribed, often encapsulated, 
round or oval, pink grey, brown or hemorrhagic, homogeneous, 
relatively soft and usually measure from 1 to 2 cm. in diameter, but 
range in size from 0.1 to 15 cm. (Fig. 327). Less frequently, the}^ 
are firm and on section are hyalinized, coarsely trabcculatcd or even 
calcified. Histologically, they are composed of anastomosing coixls, 
clumps or acini of polyhedral p3''ramidal or cuboidal cells (Fig. 328). 
They possess a moderate amount of homogeneous^^ eosinophilic or 



Fig 327 —Islet cell 
adenoma of the pancicas 
Appioximately natmal 
size 
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of a portion of the pancreas rarely rids the patient of symptoms. 

Mechanical Disturbances. — Under this heading will be included 
only two disorders — rupture and calculi. 

Rupture. — Rupture of the pancreas occurs as a result of (1) 
penetrating wounds such as caused by bullets, shrapnel, knife and 
bayonet and (2) blunt trauma produced by kicks, blows, severe 
compression between vehicles and automobile accidents. The 
injury may consist of a bruise, partial tear or complete tear and the 
resulting complications mclude (1) acute pancreatitis, (2) hematoma 
around the pancreas, (3) hemorrhage into the lesser or greater 
peritoneal cavity, (4) acute peritonitis and (5) pseudocyst. Treat- 
ment in the more severe cases consists of repairing the damage. 

Calculi. — This includes single or multiple stones found in the 
ducts, and a more widespread process that is known as calcinosis or 
diffuse calcification of the pancreas. The cause is unknown. By 
some, the primary factor is thought to be stasis produced by squa- 
mous metaplasia of ductal epithelium or by chronic inflammation. 
The resulting exfoliated cells and other detritus which accumulate 
in the ducts, ductules and acini acquire calcium carbonate and 
phosphate and thus form the calculi. By others, the process is 
considered to be merely a progression of fat necrosis that is conse- 
quent to acute pancreatitis. Clinical manifestations are variable. 
They consist of epigastric pain, loss of weight, diarrhea, fatty stools, 
asthenia, diabetes and jaundice (due to compression of the common 
bile duct or due to impaction of a stone in the ampulla of Vater). 

The process discloses a diffuse calcification of the pancreas with 
or without stones in the ducts or stones in the ducts without involve- 
ment of the parenchyma. The calculi are single or multiple, smooth, 
rough, facetted, branched, grey or brown and measure as much as 
3 cm. in diameter. They decrease in frequency from the head of 
the organ to the tail. In the diffuse variety the ducts are filled 
with sand or gravel, or the deposits may be encrusted upon their 
walls to produce patent pipestem cord-like structures. In addition, 
the parenchyma is filled with crumbly chalk-like deposits. In 
either type the remaining ducts are elongated, distorted and cystic. 
The parenchyma is grey, firm and fibrous and there may or may not 
be associated abscesses. Histologically, aside from the calcification, 
there is a diffuse interstitial fibrosis accompanied by a varying degree 
of chronic inflammatory reaction. Gradually, the acini and later, 
the islets of Langerhans disappear. The condition is frequently 
associated with cholecystitis, cholelithiasis and hepatic cirrhosis. 

The diagnosis of calculi or diffuse calcification of the pancreas 
can usually be established roentgenologically for the deposits 
ordinarily contain enough calcium to be radio-opaque. Medical 
treatment consists of administration of pancreatic enzymes and 
attention to the diabetes when it is present. Surgical treatment 
consists of removal of the stones or, if the process is diffuse and 
attended by unbearable pain, of excision of the involved portion of 
the pancreas. The operative morlalily is about 10 per cent. Deatli 
in untreated cases results from intercurrent infection e.specialiy 
tuberculosis. 
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but teni) to become less conspicuous with increasing years and during 
the course oC debilitating illnesses The medulla consists of freely 
anastomosing cords of lymphoid cells that are separated b> the 
incdullary sinuses 


Fio 



329 —Normal IjmpK node “howmg mod«.ratol> well de\tlwpcd l>i»phojJ folhclcs 
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pathology 

Congenital Anomalies — ^Smee lymph nodes and lymphatic chan- 
nels are so changeful m number anti position it is not permissible 
to fcpcak of such vattaUonS as abnormal About tho only important 
\ developmental anomaly is a tumor of lymphatic channels which is 
^Jvnonn as J^mphang/onia This was considered in detail m Chapter 
rip^ 19) X 

Iimaininations — Inflammatory lesions of lyinpii nodes may be 
divided into (1) non-spedlic which includes acute lymphadenitis, 
chronic lymphadenitis, mesentenc lymphadenitis, infectious mono- 
nucleosis and infectious lymphocytosis and (2) specific or granu- 
lomatous which includes filanasis, tuberculosis, syplnhs, Boeck’s 
sarcoid, tularemia, brucellosis, lymphopithia venerium, actinomy- 
cosis, histoplasmosib, sporotrichosis, coccvdioidomy cosis and a group 
of metabolic disease*’ (which also affect the spleen and other organs) 
known as Gaucher’s disease, HandSchuller-Ckrxsiian’s disease, and 
Niemann-Picl's disease The latter constitute a group of hpoid 
storage diseases w herein the reticulo endothelial sy stem throughout 
the body becomes loaded with kerasm (Gauchers), cholesterol and 
cholesterol ester (Hand-Schuller-Christian's) and phospholipid 
(Niemami-Pick’s) Histologically, the involved organs and tissues 
disclose large polyhedral sharply defined phagocytic cells, tlic cyto- 
plasm of w Inch is filled with finely granular hpid material Although 
there arc certain minor itucroscopic differences among the tells m 
the different diseases, the only certam way of differentiating them 




Chapter XVI 

LYMPHATIC SYSTEM AND SPLEEN 
Lymphatic System 

EMBRYOLOGY 

The lymphatics originate along the main venous trunk as spaces 
in the mesenchyme. Dilatations of the networks produce (1) two 
jugular sacs from which develop lymphatics to the head, neck and 
arms, (2) a cisterna chyli and retroperitoneal sac which sends lym- 
phatics to the mesentery and (3) two posterior sacs that develop 
along the sciatic nerves and give origin to the lymphatics supplying 
the hap, back and legs. Lymph nodes develop at three months along 
the course of the sacs and the peripheral channels from adjacent 
mesenchyme. Proliferation and differentiation of the latter result 
in the formation of nodular lymphoid masses which crowd the 
vessels outwardly to constitute the peripheral sinuses. Condensa- 
tion of surrounding connective tissue forms a capsule from which 
trabeculae spread centrally. Medullary cords are formed early but 
the cprtical nodules or folHcles with germinal centers are not com- 
pleted until after birth. 


ANATOMY 


Lymph nodes are small bean-shaped bodies situated along the 
course of lymphatic channels. Afferent vessels carrying lymph 
enter the node along the convex border, and efferent vessels emerge 
from the flat surface or hilum. The latter also contains arteries and 
veins which enter and leave the parenchyma. On section, the node 
discloses an outer lighter rim called the cortex and an inner darker 
portion called the medulla. The efferent lymphatics unite to form 
larger trunks which empty into the right lymphatic duct or thoracic 
duct, and these drain into the venous system at the junction of right 
subclavian and internal jugular veins and left subclavian and internal 
jugular veins respectively. The right lymphatic duct receives affer- 
ents from the right side of the thorax, the right upper extremity 
and the right side of the head and neck, whereas the thoracic duct 


drains the rest of the body. 

Histologically, the afferent vessels are seen to pierce the capsule 
and empty into the subcapsular sinus. From here the lymph enters 
sinuses within the lymph node proper. These are tortuous spaces 
with perforated walls that are formed of reticulum and phagocytic 
cells lining fine reticulum fibers. At the hilum they coalesce to form 
the efferent vessels. The cortex of the node is composed of nodules 
or follicles which contain germinal or reactive centers (Fig. 329). 
These are composed of reticulum or stem cells that maturate into 
Ivmnhoblasts, and these in turn are pushed peripherally a.s they arc 
transformed into lymphocytes. Follicles are prominent m youth. 
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medulh aie enlarged, lest, celluhr than normal, ha\c dilated sinus^es 
and disclose an incicase of icticulum, reticulum cells and mono- 
nuclear cells In other cases the leticuliim is transformed into 
irregular masses of liyalinized fibious tissue that replace varied 
portions of the gland and, theicbj, distort the normal arciiitectuie 
Non-specific Mesenteric Lympbadmitis — Ihib inflammation has 
been reported as occurring in as inanj as G per cent of all surgically 
treated patients It is most prev alcnt m tlic fii st and second decades 
of life after which it t ipers off rapidly Clinical manifestations con- 
sist of icute abdominal pain that niaj or ma> not 1 e confined to 
the right lower quadnnt, and occasionally of leukocvtOMs There 
may be tenderness over the right lower quadrant but the resistance 
and nguiitj of acute appendicitis arc usually absent Ihc condi- 
tion, nevertheless, cannot be distinguished witli certainty from acute 
inflammation of the vermiform process 

Grossly, the nodes of the mesenlciy, especially those opposite 
the terminal ileum, are enlargctl, single and sharply demat cated or 
less frequently, they are fus^ into large, bulky, bossed, iriegular 
masses with small or large central abscesses In the latter instance 
there is usually suppuration of the surroumhng connective and fat 
tissue and sometimes the process extends through the seiosa to 
produce a localized or generalized pciitonilis Histologically, the 
changes vary from medullary edema and neutrophilic infiltration 
to frank abscess formation and aic, therefore, similar to the acute 
infections of peripheral nodes already described 
The cause of me'cntcric lympliadenitis is not always appaicnt, 
but IS generally believed to result from infections or abrasions of 
the terminal portion of the small intestine Vt othei times, it 
follows an acute pharyngitis and is then thought to be due to ab- 
sorption by the prominent lymphoid patches in the terminal ileum 
of bacteria swallowed with the sputum Vs already stUed, the 
condition can not be differentiated from acute ippendicitis ind such 
patients arc, thcieforc, u-sually opeiatcd upon As a rule, the vei 
miform process is removed but no other suigical inteifcrcuce is 
necessary 

Infectious Mononucleosis — Tins is also know n as glandular fev ei 
Its cause is unknown The disease has been leported as icachmg 
epidemic proportions but is not highly contagious It is moie 
common in males and \s most pievalent around the twentieth year 
of life Symptoms and signs are ((Uitc variable and consist of com- 
binations of sore throat, fatigue, headache, coryza, malaise, gastro- 
intestinal disturbances, chill, soreness of the eyes, cougli, sweating 
and dizziness Pciiphcial lymph nodes are enlarged m about 84 
per cent of cases and the spleen is palpable m about 50 pei cent of 
caves Ihe leukocytic count raiely reaches 20,000 per cubic milli- 
meter of blood, the neutrophils number less than 40 per cent, and 
there is a prepondcr vnee of atypied lymphocytes Vt one time 
these weie thought to be monocytic cells and hence the name 
^ide from thepenpheial blood picture, a positive heterophile anti- 
body leaction (agglutination of sheep cells liy the patients serum) 
confirms the diagnosis 
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is by chemical analysis of involved organs or tissues. The mycotic 
lesions and Boeck’s sarcoid have been considered in connection with 
the skin, - and lymphopathia venerium has been described under 
diseases of the anus. Brucellosis, caused by the Brucella group of 
organisms, produces in the lymph nodes a diffuse lesion that re- 
sembles the granulomatous type of Hodgkin's disease. Tularemia, 
caused by B. tularense, is manifested in the acute stages bysmall 
focal areas of necrosis compo.sed of detritus and nuclear fragments. 
These are surrounded by neutrophils and monoclear cells. In the 
chronic stages the periphery is encompassed by epithelioid cells, 
fibroblasts and Langhans’ giant cells. The lesion may, therefore, 
be easily mistaken for tuberculosis. The non-specific i^ammatory 
lesions, filariasis, tuberculosis and syphilis Avill be considered at 
greater length. 

Acute Non-specific Lymphadenitis. — This is a common affliction. 
It is found in any part of the body, but is clinically most apparent 
in peripheral nodes and is due to an inflammation of lymph nodes 
that drain an infected, abraded or otherwise traumatized area. 
Two of the most common sites are the cervical and submental regions 
from infections in the tonsils, phaiynx and mouth. The nodes are 
enlarged, discrete, soft, tender and painful. They rarely measure 
more than 1.5 cm. in diameter and on section are bulging, moist and 
pink to grey. Sometimes they may contain small yellowish foci. 
Histologically, the follicles are prominent, chiefly because they are 
spread apart by an accumulation of edema fluid in the medullary 
cords. The sinuses too are distended and the entire medulla is, 
therefore, less cellular than normal. There is a relative increase of 
phagocytic cells and neutrophils. When the infection is severe, 
the latter flood the tissue and may collect in small foci to form 
abscesses. These in turn may coalesce until the entire node is con- 
verted into a pocket of pus. Healing occurs by resolution in mild 
infections and by fibrosis in infections attended by suppuration. 

Chronic Non-specific Lymphadenitis. — This is as common as the 
acute form of inflammation. It too occurs in nodes that drain 
chronically infected or abraded areas. Such nodes are frequently 
seen in the groin from clinically troublesome or non-apparent lesions 
in the distal portions of the lower extremities. Other common 
locations again are the submental and cervical regions particularly 
in cases of ulcerating carcinoma of the mouth, tonsils and pharynx. 
In fact, chronic lymphadenitis is so frequent under these circum- 
stances that one should always be careful in construing all small 
nodal enlargements as cancerous, for the likelihood is that they are 
inflammatory. Chronically, infected lymph nodes are, as a rule, 
larger than acutely infected ones. They are, nevertheless, usually 
discrete, movable, firm and ordinarily not tender. Grossly, they 
are surrounded by a fibrous tissue capsule; they may or may not 
cut with increased resistance, and the surfaces are either homogene 
ously pink or they are grey and traversed by irregular depressed 
scars. Histologically, they may show an increase in number and 
size of the follicles which are situated about the periphery of the node 
and do not invade the medulla. The interfollicular spaces and 
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by a single discrete subcutaneous nodule ubich '>lo\vJ> enlarges and 
fuses \Mth Its neigiibor and the skm to produce an irregularly 
bossed mass In time, the center softens, caseates and liquefies, 
the skin becomes devitalized, and numerous sinuses uc formed with 
the surface of the neck Mediastinal enlargement may be associated 
with fever, loss of weight, anorexia, lud because of compiession of 
the trachea and bronchi, with a di> coiigli The nodes may mv oh e 
the left recurrent 1 uyngeal nerve, eiode into the trachea ind bronchi 
to produce a fistula between these oigans, oi icsult (by contraction) 
m an esophageal diverticulum Tuberculosis of mesenteric nodes 



liG 330 — Tuberculous hinphatlinilis Tlitio art areas of caaialioa suiioundcd by 
massuc ribrosis 


may be associated with fever, abdominal distention and general 
dcbiht>, or moie frequently, they aie completely asymptomatic and 
the only evidence of previous infection is calcification 
Grossly, the localized form of nodal tuberculosis is similar to that 
already described m the neck As ti»e process Jieals, there is a 
gradual replacement of the structures by dense fibrous tissue and 
later still by calcification (Fig 330) Histologically, the acute 
lesions are composed of small tubercles or of large areas of necrosis 
surrounded by tubercles and tuberculous granulation tissue The 
generalized form of lymph node tuberculosis, when of the mihary 
bTe, show s none or only moderate enlargement of the nodes They 
are relatively soft and on section may show minute grey foci His- 
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Ordinarily, there is no recourse to a lymph node biopsy but in 
obscure cases one may have the opportunity to examine a specimen 
that was inadvertently removed. The histologic changes consist 
(1) a persistence or central disruption of the follicles, (2) a swelling 
of the cords by small and large lymphocytes, reticulum cells, phago- 
cytes, eosinophils and infectious mononucleosis cells (large round 
cells with basophilic granular or vacuolated cytoplasm and round 
or slightly indented eccentric nuclei), (3) a compression and dis- 
tortion of the sinuses and a filling of their spaces with cells similar 
to those in the cords, (4) an increase of reticulum and (5) increase 
of vessels and a proliferation of their endothelium, 

There is no specific therapy and the prognosis, except for the rare 
case of rupture of the spleen, is excellent. 

Infectious Lymphocytosis. — ^This inflammation appears to be 
closely allied with infectious mononucleosis. It occurs in children 
in the first decade of life and is characterized by a peripheral 
leukocytic count that reaches as high as 100,000 per cubic milli- 
meter with over 90 per cent of the cells mature and normal lympho- 
cytes. Many patients are without clinical manifestations, while 
others may disclose a sore throat and fever that lasts for a few 
days. Lymph nodes and spleen are not enlarged and the heter- 
ophile antibody reaction is negative. Histologic changes that have 
been described in lymph nodes consist of a blotting out _ of 
some follicles and central hyalinization of others, and a proliferation 
of the reticulo-endothelial cells of the sinus. The disease is thought 
to be caused by a virus and it runs its course in three to five 
weeks. 

Filariasis. — Filariasis refers to infestation by filaria Bancrofti. 
The adult worms are found in the lymphatics and lymph nodes 
where, because of direct obstruction or of obstruction resulting from 
consequent inflammation, they produce lymphedema (elephantiasis). 
The lesion is a granuloma found in the perilymphatic, perinodal, 
intralymphatic and intranodal, areas. It consists of small collec- 
tions of epithelioid cells surrounded by lymphocytes and occasion- 
ally Langhans’ giant cells. Between these “tubercles” there is a 
progressive increase of fibrous tissue. The organisms when found 
are sometimes surrounded by eosinophils, while at other times they 
are encompassed by a zone of necrosis which is walled off by epi- 
thelioid cells and giant cells. 

Tuberculosis. — Tuberculosis of lymph nodes can occur anywhere 
in the body. The process may be localized to a single node or group 
of nodes or it may be disseminated throughout most or all of the 
nodes. It occurs at all ages but is most prevalent in the third de- 
cade of life; it is more frequent among the lower classes, and it 
attacks both sexes. Symptoms and signs depend upon the type and 
extent of the infection. In the generalized form, they mimic Hodg- 
kins’ disease, if the lesions are of the hyperplastic or fibrous type, 
or they are part of a widespread miliary process. The localized 
disease is most frequent in the cervical, mediastinal or mesenteric 
nodes and the portals of entiy are the mouth and phaiynx, lungs 
and small intestine respectively. Cervical lesions are manifested 
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Sometimes., hoNNCNcr, the celUiUr pattern is such as> to defy piccibe 
chssificitioii \t otlier times one node or i poitiori of a node ma> 
show one tjpe of liistologic pattern while a portion of tlie bame 
node 01 another node from the same patient ma> show an entirely 
diffeieiit picture llius we haie encountered a patient who at one 
time rcNcaled a hibtologic picture of Ijmphobarcoma, seicril jears 
later di^clobcd one of Hodgkin’s disease and at autopbj showed not 
onl> lymphobarcoma. and Hodgkin’s disease but also reticulum cell 
sarcoma We haie also encounlcicd othei cises that initiall> 
disclose liibtologic iiatterns of Ij mphobarcom i and subbcqiiently 
died of Hodgkin’b diboabc Fuitheimoie, it ib common experience 
for a 1} mphobarcoma to terminate as lymphatic leukemia and cases 
ha\e been lecorded of lymphatic leukemia associated with reticulum 
cell saicoma and with Hodgkin's disease 

Those working with tissue cuUurcs ha\e had the same experience 
A node oi portion of a node may at one time yield a growth that is 
considered characteristic of Hotlgkin’^ disease, w Inle anothci portion 
of the same node or a node remoxed from a different area at the 
same or a subsequent time will disclose what is regarded as typical 
of lymphosarcoma 

Finally, from the biochemical point of \iew F R Miller has 
isolated a myelokcntric acid from the urme of patients witii myeloid 
leukemia, lymphoid leukemia, monocytic leukemia and Hodgkin’s 
disease and a lymphokentnc acid fiom the urine of patients with 
lymphoid leukemia, lympliosarcoma, myeloid leukemia, monocytic 
leukemia and Hodgkin’s disease Myelokenluc acid stimulates 
myelopoiesis and maturates lymplioid cells whcieas lymphokentno 
acid stimulates lymphopoiesis and maturates myeloid cells Miller 
has further shown that by reduction, myelokcntric acid is convert- 
ible into lymphokentnc acid and by oxidation, lymphokentnc acid 
IS convertible into lyclokcntnc acid It tlius appears tliat the 
different entities grouped under the title lymphoblastomas are 
closely related 

Despite this close association tlicrc are some differences between 
the various diseases particularly with regards to longevity and 
prognosis, so that it behoov es one to classify them w henev er pos'uble 
The grouping which we, at the Jefferson Hospital, use and find 
quite satisfactory is as follows (1) leukemia, (2) leukosarcoma, 
(3) reticulum cell sarcoma, (4) Hodgkin’s disease, (5) lympho- 
sarcoma and (6) giant follicular lymphoblastoma Leukemia may 
be defined as an invariably fatal disease of tlie liemopoietic oigans 
which at one time or another discloses immatuie leukocytes m the 
peripheral blood Chnically , it exists in the leukemic and aleukemic 
or subleukemic stages There are three main lanehcs — lympho- 
cytic, myelocytic and monocytic The lymph nodes m each of 
these, while not necessarily enlarged, disclose cliaractenstic changes 
In lymphocytic leukemia, they are flooded with lymphocytes or 
lymphoblasts, in myelocytic leukemia, they reveal a proliferation 
of mature or immatuic myeloid cells, and m monocytic leukemia 
the noimal pattern is replaced with monocytic cells Since 
leukemias are not suigical problems and since the surgical patholo- 
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tologically, the lesions consist of the “soft tubercle.” In the chronic 
type of disseminated tuberculosis the nodes are enlarged, firm, 
matted, fibrous and closely resemble Hodgkin’s disease. Histologi- 
cally, there are solid or caseating tubercles usually associated with 
considerable fibrosis. 

The diagnosis of superficial nodes is made by biopsy, or by culture 
or guinea pig inoculation of aspirated material. Such nodes can be 
excised surgically or treated radiologically. Treatment of deep nodes 
is medical. 

Syphilis. — Syphilis may produce enlargement of the lymph nodes 
in the primary, secondary or tertiary stages. In the 'primary stage, 
the nodes involved are those that drain the chancre. The changes 
are those of acute non-specific lymphadenitis without suppuration. 
In secondary syphilis, they resemble the hyperplastic type of chronic 
lymphadenitis. The follicles are enlarged and increased in number. 
The interfollicular cords and medulla show dilated sinuses, pro- 
liferation of reticulum and reticulum cells, infiltration with mono- 
cytes and some fibrosis. Silver impregnation reveals numerous 
treponema pallida. The lesions in tertiary syphilis are identical 
with similar lesions in other organs and are, therefore, of the diffuse 
granulomatous or of the gummatous variety. 

Tumors. — Neoplasms of lymph nodes may conveniently be 
divided into primary and secondary. 

Primary Tumors. — Primary tumors or tumor-like conditions 
constitute about 5 per cent of all malignant growths. Because of 
the chaos that exists in the medical literature with regards to 
classification, the entire group is often referred to as the lympho- 
blastomas or malignant lymphomas. Such a caption seems to be 
justified not only because the clinical manifestations and course 
are strikingly similar, but also because the seemingly distinct 
entities which comprise the group are doubtlessly related histo- 
genetically, morphologically, culturally and biochemically. Evi- 
dence for this relationship may be briefly outlined as follows. 

Histogenetically , there are two theories regarding the origin of 
blood cells, namely, the monophyletic which holds that there is a 
common progenitor for all the different series, and the polyp hyletic 
which holds that each series has a separate parent cell. Regardless 
of which view is correct, since lymph nodes and bone marrow arise 
directly from mesenchyme and since the various series of cells 
develop within this primitive mass, there must ultimately be a 
common cell which serves as the progenitor. Whether this cell 
is the immediate precursor of the lymphocytic, myelocytic, mono- 
cytic, erythrocytic and megakanocytic series of cells or whether 
it passes through half a dozen intermediate stages appears to be of 
academic interest only. The important thing to remember is 
that there is such a cell, that it may be called a reticulum cell, an 
undifferentiated mesenchymal cell or a stem cell, and that when 
properly stimulated it gives rise to a single series or several series 

of leukocytic cells. , .1 

From the morphologic point of view, as described below, tne 
various diseases can ordinarily be placed into one group or another. 
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At poshnortem, the deep lymph nodes are affected more frequently 
and more extensivelj than are the superficial ones, and the 
abdominal retroperitoneal and para-aortic ones in\ol\ed more often 
than the mediastinal Initially, the nodes are small discrete and 
relati\el> soft Vs they enlarge, the> tend to mat and form 
irregularly bossed, firm masses that maj measure as much as 20 cm 
in diameter Under these circumstances, the capsules become 
indistinct, penetrated and finally obliterated, and the tumor tends 
to infiltrate adjoining structures Cut surfaces are usuallj liorao- 
geneouslj, grej , pink, somewhat bulging and enceplnloid (Fig 331) 
In some cases of Hodgkin’s disease, 
howe\er, they tend to be greyish 
white and fibrous, while others, 
they present ^ arying degrees of ^ ^ 

necrosis and hemorrhage Also, 
in some cases of giant follicular 
lymphoblastoma the surfaces arc 
honeycombed ratlicr than homo> ^ 

geneous and the follicles can be seen 

with the naked e}e -Vsidc from V 

lymph nodes, the lymphoblastomas " V 

may involve any organ or tissue M* ” ' 1 

in the body These deposits may ■ I 

be secondary, or they may be ■ i*. | 

primary and leprescnt the only P | 

manifestation of the disease The - t J 

organs most frequently affected arc T J 

the spleen, liver, bones, lungs, and V M 

gastrointestinal tract The lesions ^ 

may exist as diffuse infiltrations 

but most often occur as nodules ^ 

of varying sizes that appeal similar 
to the enlarged nodes As already 
stated, the histologic patterns are 

ordinarily quite di^^tinct and the ,, ,,, x , u, . r^u 

diSerent diseases will, therefore, be g^Jiy^’nla^Tnlid!-” a 

briefly considered separately of iiodgkin s disease butgrossiy 

Reticulum cell sarcoma represents from any 

, , 0 Ti 1 1 of t“C other membtrs of the group 

the most primitive of all lympho- ^ 

blastomas The literature on this 

subject, how ev er, is quite confused, mainly because different authors 
have different ideas as to what constitutes a reticulum cell As al- 


ready pointed out, this author does not or, to be more accurate, can- 
not differentiate it from the primitive mesenchymal or stem cells of 
other writers, and, therefore, m tlus book the terms are used synon- 
y mously Under such circumstances, reticulum cell sarcoma is the 
least common of all the ly mphoblastomas Histologically, the normal 
folhcular architecture is completely replaced with a diffuse infiltra- 
tion of primitive cells These vary considerably in shape and size 
They are round, oval, irregular, triangular, elongated or hexagonal 
and are tw o to four times the diameter of ordinary ly mphocy tes (Fig 
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gist is not ordinarily called upon to examine nodes from such 
patients (because the diagnosis is made by blood smear) the subject 
will not be pursued further. Leukosarcoma is reserved for those 
cases in which there is a local infiltrating tumor in conjunction with 
an initial normal hemogram but with a terminal picture of leukemia. 
The tumor (and leukemia) may be (1) lymphoid consisting of 
lymphocytic or lymphoblastic cells, (2) myeloid consisting of mature 
or immature cells of the granulocytic series and (3) monocytoid 
consisting of mature (monocytic) or immature (monoblastic) cells. 
Of the three varieties, the lymphoid type is by far the most common, 
but since the histologic picture is indistinguishable from lympho- 
sarcoma it will not be considered further. 

Reticulum cell sarcoma, Hodgkin’s disease, lymphosarcoma, and 
giant follicular lymphoblastoma are often indistinguishable clinically 
and, except for the histopathologic changes, will, therefore, be 
discussed together. The causes of the disorders remain unknown. 
It is generally conceded that all except Hodgkin's disease are true 
neoplasms, but many authors still regard Hodgkin's disease as a 
granulomatous lesion. It is the author's opinion that the condition 
should be classed as a true tumor (1) because its course parallels 
that of the other lymphoblastomas, (2) because its local growth 
characteristics are those of a genuine neoplasm and (3) because the 
lesion often grades over to a frankly sarcomatous type of growth 
or is transformed into an outright reticulum cell sarcoma. ^ The 
question whether lymphoblastomas are of multicentric origin or 
whether they are of monocentric origin and involve other organs 
and tissues by metastasis is not settled. Perhaps both contentions 
are correct. At any rate, it is known that some cases appear to 
disclose multiple lesions synchronously, others show them meta- 
chronously and others still appear to have a single lesion confined 
to a group of nodes or to a single organ. There are many recorded 
cases of the latter that have been cured by surgery alone. 

The clinical manifestations of the group of lymphoblastomas under 
discussion are quite protean. Although in each disease a large 
group of cases may show a slight difference in age and in the order 
in which symptoms and signs appear, there is no clinical way of 
distinguishing the different processes in any given case. As a 
group they can occur at any age but the majority are between the 
third and sixth decades with an average of forty-three years. 
Males are affected about three times as frequently as females. 
The most common single symptom is a painless enlargement of 
superficial lymph nodes. As a rule, cervical nodes are involved 
but the swelling may be confined to axillary or inguinal nodes or 
it may be generalized. The remaining manifestations may be 
systemic or localized depending upon the organs or structures 
involved. Among others the following may be listed: anorexia, 
weakness, loss of weight, chills, itching, fever, sweating, cough, 
dyspnea, expectoration, hemoptysis, abdominal pain, abdominal 
swelling, constipation, diarrhea, hematemesis, jaundice, pain in 
the bones, splenomegaly, hepatomegaly, ascites, peripheral edema, 
anemia and neutrophilic leukocytosis. 
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celh, neutio])luls, inoiiocj tc'j, eosinoplnK and Sternbcrg-Reed 
tells (Fjg 333) lliese are K> ‘“t tells that metsure 15 to 40 
microns in diuiietcr 'Ihcj uc of irrcgidu shapes, often mth 
processes ittaclied to tiie reticulum Ihc cytoplasm is abundant 
to scant) and acidophilic or basophilic Ihc nuclei aie single or 
multiple and “piled up ” Their borders arc lobul ited and distinct 
and their chromatin is clumped 'llie\ are the pathognomonic 
cells ^Y^thout them, a diagnosis of Hodgkin's disease cannot 
bo made In addition to the ifoicmcntioned tells, theie is often 
an increase of reticulum cells and of leticulum fibers Sometimes, 



Fiq 331 tiG 335 

l-io 334 — Ijmplio'artOHU TJjc crHa ^re all mature H)p}iocj (es x 100 
Fig 335 — Giant follicuhr Ij iiiphublasloma ^liunin^ a porlioii of an tnlar^td follicle 


fibrosis becomes extreme and at other times, there is nussuc 
necrosis and exten^ue hemorrhagic cxtra\a'?ation 

Lymphosarcoma is about as common as Hodgkin’s disease and 
both constitute most of the lymphoblistomas There are two 
t}’pes—Ij/mphoc7jl2c nnd lymphoblastic In each the normal arcln- 
tecture, as in othei lymphoblastomas, is erased In the Ij mphoc) tic 
-varict), the entire structure is densely infiltrated with mature 
lymphocytes (Fig 334) Ihese are small round cells shghtlv larger 
than erj throc^ tes Thc> ha\e a scanty basophilic or imperceptible 
c) toplasm and uniforinl) staining round nuclei Lymphoblasts on 
the other hand are one and a half to two times this size Their 
cjtophbm, although bcantj, is moio abundant and the nuclei are 
larger, loss dense and more granular. In each tjiie mitoses maj 
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332). Their borders are sometimes sharply defined, but at other 
times fade away gradually. Frequently, they are aligned upon, or 
possess processes that are attached to, a fine reticulum. The 
cytoplasm, as a rule, is abundant, basophilic or acidophilic and 
homogeneous. The nuclei are single, rarely double, round, oval, 
lobulated or irregular and may be in a state of mitosis. Their 
borders are distinct and their chromatin is clumped and coarse. 
There is little or no fibrosis or necrosis. The reticulum is best 
demonstrated by silver impregnation. 



Fig. 332. Fig. 333. 


Fig. 332 — Reticulum cell sarcoma showing large polyhedi al or elongated cells with 
abundant cytoplasm, large round or oval nuclei and scatteied mitoses x 100. 

Fig. 333. — Hodgkin’s disease illustrating numeious Stei nberg-Reed giant cells and 
massive fibiosis Same node shown in figuie 331 


Hodgkin’s disease is often divided into a sarcomatous and a 
granulomatous variety. The former is uncommon, more malignant 
and, in addition to containing some foci of the granulomatous type, 
discloses a marked proliferation of cells that are identical with the 
reticulum cells just described. It, therefore, appears that this 
variety, is nothing more than the granulomatous form which is 
being, or has become, transformed into a reticulum cell sarcoma. 
Once again this demonstrates the close relationship among the 
lymphoblastoma group of diseases. The (jranulomalous variety 
is the usual picture encountered in Hodgkin’s disease. Histologi- 
cally, there is a complete loss of the normal nodal architecture and 
a diffuse infiltration with varying numbers of lymphocytes, plasma 
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mistaken for a Ijmphoblaatoma, (2) mIich the primary neoplasm 
IS ulcer ited and infected enlargement of draining lymph nodes may 
be due to mtlamniition ind not to neoph‘'ti( nuohcment, (3) 
carcinoma invades the nodes inucli nioie fieqiiently than sarcoma, 
(4) the diagnosis can often lie established by aspiration or incisional 
biops> and morphologic e\ idence of tumor is m indatorj , (o) treat- 
ment in widespread or surgically inaccessible masses is irradiation, 
and m localized metastases it is wide surgical excision, irradiation or 
both, and (G) the prognosis is hopeless in skip or generalized me- 
tastascs but may lie fair if the di*^a&c is confined to the draining 
nodes 

Mechanical Disturbances — There are only two important lesions 
of Ijmphatic vessels and nodes m this category — rupture and 
obstruction Rupture of the mam trunks m the abdomen and 
thorax results m chylous ascites and thorax icspectively The 
lesions are important because the> produce ripid cachexia Thej 
are fortunately rare Much more common is obsfruchon to the 
flow of Ijmpii This usuaU> occurs in the extremities and less 
often in the external gciutaha, and icsulls m marked swelling of the 
affected part to produce what is tailed hjmphciJcnia (elcpJiantiasis) 
The causes of obstruction maj be listed as follows (1) CougcjiUal 
This maj be divided mto familial (Milroy) where there is swelling 
of one or both lower extremities at birth, and congenital but not 
familial where the swelling starts in childhood but is not present 
at birth (2) Inflammatory This may bo due to'filana ban- 
crofti, streptococci, tnchophjtosis, tubercle bacilli, etc The 
infection nia> be single or recurrent and produces both cellulitis 
and 1> mphangitis (3) Neoplastic This usually results from 

occlusion of the lumens by tumor cells, the best example of vv Inch 
13 carcinoma of the breat>t Rarely does external pressure by a 
tumor cause lymphedema (4) Mechanical The most common 
example of this is Ijmphedema of the upper extremity following a 
radical mastectomj Since severance of the aMllar> vessels in 
animals does not result in swelling of the limb, it is thought that 
the actual cause is a low grade cellulitis and angutis, or the fibrosis 
that follows irradiation Once the process is initiated, stagnation 
of Ijmph predisposes to infection which results in fibrosis and this 


m turn causes more obstruction Lymphedema often starts as a 
puffiness around one of the joints whicli with elevation of the 
extremity tends to disappear Gradually but inexorably, it 
increases in size and seventy until the Umb becomes man> times 
its normal size The skin becomes thick and indurated, and the 
•,welling becomes resistant to pressure Histologically, tlie skin 
IS thick and hypcrtiophied, the fat is replaced with dilated 
lymphatic spaces and fibious tissue, the muscles and nerves are 
atrophied, and the dermal appendages are infiltrated with neutrophils 
and lymphocytes llie onij effective treatment is surgical excision 
of long strips of skm and underl>iug tissue performed in multmle 
operations Bandages aie us^ postoperativ ely for support and 
to facilitate the flow of Ijraph Operation is, of course, contra- 
presence of a malignant tumor 
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be found; there is no increase of reticulum or fibrous tissue and 

follicular lymphoblastoma is characterized by an increase in 

ttese arp°n^ 335). As the name 

oemmv 1 ^ ® “* Proportions so that one follicle alone may 

comnowrf?f b-°'T “*'>roscopic fields. The follicles are 

tS and l™rwvt““ fii® “ lymphoblasts beyond 

ment thn at the periphery. Because of their enlarge- 

incieast^nf compressed. It shows an 

infiltrSini disappearance of the sinuses and a diffuse 

senntptprl mature lymphocytes. _ Less often the follicles are 

nnfltp nf +Vif lymphocytic cells. It might be appro- 

folfipnlnr l^irr^ many names applied to giant 
nlnsifl TYio^- They are: giant lymph follicle hyper- 

follicle hyperplasia, follicular lympho- 
nimi follicular lymph adenopathy, follicular lyinphade- 

Ipflqt Brill-Symmer’s disease, etc. It is the 

lymphoblastomas and when it terminates 
TYinxr n oath of the patient, it may remain in its initial form or it 
transformed into lymphosarcoma, lymphatic leukemia, 
thp disease or reticulum cell sarcoma. Once again this shows 
diseases mlationship among the lymphoblastoma group of 

cZfmcaZ ^aluaiion of the lymphoblastomas can only be 
rriof rnoiff" ^ ^"^ml^blo data IS gleaned from the internist, hematolo- 
Hic!Pn«PG ; genologist and pathologist. In no other single group of 
qnro-Jpcil ® important. Treatment consists of (1) radical 

np^PG^fw followed by irradiation, when the lesion is 

xtS confined to a localized area or organ, (2) irradiation 

PVpfSpn^o generalized or beyond the scope of surgical 

, • f ^ chemotherapy. One of the drugs in vogue at the 
writing is nitrogen mustard. At present, however, all 
that can be said for nitrogen mustard is that it has a salutary but 
cura ive effect on Hodgkin’s disease, lymphosarcoma and 
lymphatic leukemi^ As a rule, the ultimate prognosis in lympho- 
blastoma is poor. This is particularly true for the generalized form 
of the disease. When the lesions are localized, however, the 
chances of cure are as good as they are in carcinoma of internal 
oigans. ihe average survival of patients with giant follicular 
lymphoblastoma is 4.6 years, of lymphosarcoma and Hodgkin’s 
disease about 2.5 years, and of reticulum cell sarcoma about 6 
months. 

Secondary Tumors. These tumors of lymph nodes are much more 
frequent than primary ones. Since this constitutes a heterogeneous 
group and since involvement of regional nodes has been commented 
upon throughout this text, little space will be devoted to the topic 
here. The following should be emphasized: (1) the metastases 
may be local, skip or distant and solitary, multiple or generalized. 
When the primary lesion is not apparent any of these may be 
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PATHOLOGY 

Congenital Anomalies — Developmental malformations consist 
of a nghir&xdcd spleen m situs mversus, variation in size either 
abnormally large or abnormally wnoll, absence, fi’i^uring or hhulahon 
and iccessorv spleens Ordinarily , accessory spleens arc of no clinical 
Dignificance, but if the patient is subjected to a -plcnectomy'^ for 
hemolytic jaundice or primary tliiombocy topemc purpura and if 
accessory spleens are overlook^, they may le&ult in a recurrence of 
the disease The incxt/encc of accessory spleens is gneii ss varying 
from 10 to 35 per cent of all autopsies and is high as 44 per cent of 
all patients in whom the spleens have been icmoved The higher 
incidence in the latter occurs because tlie piescnce of congenital 
‘>plemc disease prevents the normal disappearance of the accessory 
organs which are relatively common at birth The genesis of multi- 
ple spleens is failure of fu'^ion of the hillocks which are normal before 
three month'^ of embryonic life They aio usuilly in the 

vicinity of the mam organ, namely, at the hilum, in the gastro- 
splemc ligament, retiopentoneally neai the tail of the pancicas and 
in mesentery of the large and '.mall intestines Less fiequenth, 
they are found wilhm the pancicaH, gicatei omentum left testicle 
and left Ovary They vary in numbci from 1 to 10 and m size from 
a few millimeters to 2 cm Histologically, they arc identical with 
the adult organ 

Inflammations — Tlieie aic only thict suigically important in- 
fections of the ‘■pleen— ac«/c abscess, cc/iinococcus disease and 
tuberculosis Etliinococcus disease exists in the form oi ty sts tliat 
aie identical with those m other organs 

Acute Abscess — Acute abscess of the spleen is reported as occui- 
nng in from 0 4 to 0 7 pel cent of all autopsies Tlie most frequent 
origin IS hematogenous metastasis from distant infections such as 
furuncles, otitis media, erysipelas, thromliophlebitis, appendicitis 
and saplingitis Less frequently, it is a sequela of trauma wherein 
destioyed tissue is invaded by organisms that aie transiently earned 
in the blood stream OccaMonally , it results from t\ten‘^ion of 
inlection from neighboring organs’ Symptoms may not appear for 
several days or weeks after the inception of the process Tliere aie 
sudden and severe or gradually appemng pain in the left ujiper 
quadrant of the abdomen tliat may radiate to the left shoulder, 
dulls, fever, leukocytosis, overlying tenderness and muscle ‘•pasm, 
splenomegaly and roentgcnographically elevation of the left dia- 
phragm and fluid m the left pleural civity The gioss and micro- 
scopic appearances are similar to those of other auute abscesses 
Surgical beatment is confined to those abscesses that aie not part 
of a general pyemia or that do not arise from endocardial vegeta- 
tions It consists of spleiiotomy or spfencctomv The morlahiy 
rate in untreated cases is leported as ranging fiom 80 to 100 per cent 
Tuberculosis —Tuberculosis of the spleen is usually part of a 
generalized disease, but occasionally, the predomnuting infection 
is in the spleen and other lesions are insignificant or undetectable 
Such infections are spoken of as primary in the spleen and are anal- 
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Spleen 

EMBRYOLOGY 

The spleen is first apparent in the 8 mm. stage of embryonic life 
as a , swelling of mesenchyme beneath the mesothelium of the left 
side of the mesogastrium. Projections of tissue above the surface 
give several hillocks which fuse and at three months impart to the 
structure its definitive form. Differentiation of the mesenchyme 
gives rise to the capsule, trabecles and pulp. The sinuses develop 
as slits in the mesenchyme and later unite with the vessels. 
Collections of lymphocytes about vessels at six months give rise 
to the Malpighian coipuscles or lymphoid nodules. 

ANATOMY 

The spleen is surrounded on all sides except the hilum by perito- 
neum. Although changeable, it usually weighs about 140 gm., and 
measures 10 x 6 x 4 cm. It is flat and oblong. It has two borders 
and a ridge. The anterior border is sharp, notched and separates 
the convex or diaphragmatic surface from the gastric surface 
which lies in contact with the stomach and tail of the pancreas. 
The posterior border is rounded and separates the diaphragmatic 
from the renal surface which contacts the kidney. The gastric 
and renal surfaces form the flat portion of the spleen and are 
separated from each other by a ridge. The lower portion of the 
ridge forms the hilum through which pass vessels and nerves. 
There are two poles — the upper abutting against the vertebra and 
the lower contacting the splenic flexure of the colon. The lienorenal 
and gastrosplenic ligaments hold the organ in position. The 
arterial supply comes from the tortuous splenic artery — a branch 
of the cehac. The venous drainage is by way of the splenic vein 
which unites with the superior mesenteric to form the portal vem. 
The nerve supply is from the celiac plexus, and the lymphatics 
drain into the pancreaticolienal nodes. 

Histologically, there is a capsule which sends projections into the 
organ that are called trabecles, white pulp and red pulp. The cap- 
sule and trabecles are composed of dense connective tissue, elastic 
tissue and a few smooth muscle bundles. The white pulp consists 
of regular lymphoid tissue that is disposed about arterioles forming 
the lymphoid nodules. The red pulp is modified lymphoid tissue. 
It consists of a meshwork of reticulum fibers that are continuous 
with those of the white pulp and with the collagenous fibers of the 
trabecles. The meshes form sinuses that are lined by macrophages 
and are filled with lymphocytes, free macrophages and cells of the 
circulating blood. They are continuous on the one hand with the 
venous capillaries and on the other with arterial capillaries. 
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lesions Although they are usually part of a generalized disease, 
in some cases they appear to be confined to the spleen Groszy, 
there are, as a rule, no definite distinguishing characteristics The 
spleen is slightly to greatly enlarged The surface is smooth or 
bobsed, the capsule is tense, the edges are rounded, and the con- 
sistency IS firm Cut surfaces usually disclose greyish ivhite, 
nn^erately firm, bulging, sharply circumscribed or indistinct nodules 
in varying numbers and of \arying sizes (Fig 336) As a rule, the 
masses are homogeneoub but bometunes, those m Hodgkin’s disease 
disclose foci of necrosis and hemorrhage or diffuse fibrosis and those 
m giant follicular lymphoblastoma reveal a honeycombed appear- 
ance The hi^lologic changes are similar to those described under 
lymph nodes If the disease is localized to the spleen, Irealment is 
“-plenectomy followed by irradiation therapy The prognosis must 
always be guarded for dissemination is the rule The outlook is 
better in giant follicular lymphoblastoma than m Hodgkin's disease 
or ly mphosarcoma 

Hemangioma —Hemangioma of the spleen is important from the 
surgical standpoint because it is one tumor that is curable Its 
incidence is recorded as ranging from 0 1 to 0 2 per cent of all autop- 
sies it is said by some to he a congenital anomaly of vessels that 
grow o\ er a period of years, and by others to represent new buddings 
and growth of the vascular apparatus It is found at all ages but is 
discovered in the majority m (he fourth decade of life, and it has no 
predilection for either sex Symptoms and signs consist of swelling 
of the abdomen, pain in the left upper quadrant, loas of weight, 
dyspnea, dysphagia, anemia, ascites and splenomegaly If rupture 
occurs, there are sudden severe pain, shock and exsangumation 
Grossly, the tumors range m size from a few millimeters to ones 
weighing over 13 000 gm and measuring 28 cm in diameter They 
are irregularly lobulated, deep red to cyanotic, moderately firm and 
tVbtic and, when large, occupy most of the spleen Cut surfaces 
reveal a rather solid hemorrhagic tumor or more often a sponge-Iike 
mass soaked with blood m which there are often cystic spaces 
Histologically, the growth is of the capillary or cavernous types 
Treatment is splenectomy The prognosis is good 

Endothelioma — Endothelioma may be used here to cover tumors 
that have been termed endothelioma, hemangioendothelioma and 
angiosarcoma The literature on this subject ib most confusing, 
and as far as I can determine contain;, no clear cut distinctions 
This group represents the malignant counterpart to hemangiomas 
The growths are more common m males and occur at an av erage age 
of forty-eight years ^hnical mamfislalions are similar to those m 
hemangioma except that they are more severe and progress rapidly 
The tumors occupy a part or most of the spleen They occur as 
numerous elevated, white, grey or hemorrhagic nodules dispersed 
throughout a red or bluish red parenchyma Histologically, they 
consist of irregular spaces or capillanes hned with irregular cells that 
often form papillary' masses m the lumens Their cytoplasm is 
scanty and the nuclei are relatively large and deeply stained Be- 

ween the vessels, there is a diffuse infiltration wuth similar cells 
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ogous, from the clinical standpoint, to tuberculosis of the kidney. 
Of interest to the surgeon and surgical pathologist is the chronic form 
of the disease. The optimum age is twenty to forty years, and the 
manifestations consist of pain in the left upper quadrant, anorexia, 
lassitude, anemia, loss of weight, fever, gastrointestinal disturb- 
ances, splenomegaly and often enlargement of the liver. Tuber- 
culosis may or may not be demonstrable in other organs. The 
spleen varies in size from slightly larger than normal to half a dozen 
times the normal size. The external surface is nodular, hemor- 
rhagic and relatively smooth, or it is fibrotic and attached to adja- 
cent structures by adhesions. Cut surfaces disclose a fibrocaseous 
process that occupies a portion or all of the organ. To remove an 
active focus of infection the treatment is splenectomy. 



Fig. 336. — Lymphosarcoma spleen. There.are several circumscnbed grey nodules. 


Tumors. — Histogenetically, neoplasms of the spleen may be classi- 
fied as follows; from fibrous tissue of the capsule and trabecles, a 
fibroma and fibrosarcoma; from smooth muscle of the capsule and 
trabecles, a leiomyoma and leiomyosarcoma; from lymphoid tissue 
(reticulum cells), any of the lymphoblastomas already described m 
connection with lymph nodes; from vessels, a lymphangioma, 
hemangioma and endothelioma (hemangioendothelioma and heman- 
giosarcoma) ; from congenital epithelial inclusions, a dermoid cyst, 
and from distant areas, metastatic tumors. Fibroma, fibrosarcoma, 
leiomyoma, leiomyosarcoma and dermoid cysts are rare, but when 
encountered, they are no different than similar tumors m other 

CH^the lymphoblastomas, Hodgkin’s disease, lymphosarcoma and 
giant follicular lymphoblastoma are the only important surgical 
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diseibCi., or it ma> be idiopathic It is piobable that those eases 
recognized in adult life without an apparent cause and termed idio- 
pathic are instances of tiie congenital tjpe that hiM escaped notice 
Synonyms foi congenital hemoljtic jaundice aic hemolytic spleiio- 
megal} , chronic acholiiiic jaundice, chionic f imilial jaundice and 
sphciocjtic anemia 'Ihe cnu&c of the disease is unknown It 
affects both sexes with equal frequency ind is vmnifeskd by anemia, 
jaundice, spheiocytes (ballooned crjthiocjtes), increase of rcticu- 
locjtes, diminished lesistance of erjthiocjtcs to hjiiotonic saline, 
indirect \aii den Beigli, urobilinogen m the urine and sp]cnomegal> 
The disease is characteiized by incomplete remissions and exacer- 
bations Vt 111 } time, theie may occur a liemoljtic crisis mani- 
fested by fe\er, las'?itude, abdominal pam, xomitmg, djspnea and 
palpitation Ihe crisis maj l>c sexeie enough to cai^e death 
Pathologically, the spleen is eiil irged to as mucli is 1500 gm Ihe 
capsule IS smooth, the edges arc lounded, the consistency issmooth, 
and the cut suifaccs aic deep rod and bulging Ili'^loloqicalhj, tiicre 
are diminution in size and number of lymphoid follicle", engorge- 
ment of the pulp and dilatation of the "inuscs 1 he disease is cuied 
bj spUncclomy 

Primary Thrombocytopenic Purpura — Primary tluombocj to- 
penio purpura or es«!cntiai puipura hcmoirhagica is to be diffcien- 
tiated from puipura secondary to blood diseases, infection, intoxi- 
cation, etc Its pieci "0 cau^c is not known, although <icxcral theoiics 
hold (1) that reticulo-cndotlielial pliagotyto&is of platelets by the 
spleen is all important, (2) that the spleen is icsponsililc for a faub- 
stance whicli acts on tiie bone marrow, megakaryocytes and blood 
platelets, (3) that theio is a fiulty maturation of megakaryocytes 
and (4) that not only arc the platelets at fault but tiiat theie is a 
disturbed function of the capilluy walls The disorder la choTac- 
temed by bleeding from mucosal surfaces and hcmoirhagcs into the 
skin and internal organs There aie a icduction of circulating blood 
platelets, anemia, normal bleeding time, normal clotting time, but 
an ibsence or delay of clot ictraction, leticulocytosis, normal oi 
modeiatc increase of cncufatiiig leukocytes, noimal or slight hyper- 
plasia of marrow cells by sternal punctuic and a positue tourniquet 
test The disease is characterized by exacerbations and i emissions 
that last a few months or many years Treatment is medical, but 
if tins fails splenectomy is specific The spleen is normal m size or 
slightly enlarged Phagocytosis of platelets is said to be demon- 
strable by supravital staining Histologically, howexer, the spleen 
appears normal or shows only moderate reticulum cell hyperplasia 
Banti’s Syndrome — This has already been lefened to under 
portal hypertension Ihe disorder is c/mractenced by splenomegaly, 
non-hemolytic anemu, leukopenia, thiomboex topema, dexclopment 
of collateral circulation between thepoital and systemic circulations, 
repeited hcmatemesis, ascites and often tinhobis of the h\er The 
weight oi evidence appears to point to obstruction to the portal 
circulation as the cause of the disorder uid, tlicrefore, the synonym 
“congestive splenomegaly” seems ippiopnate One essential how- 
cv er, IS that the v enous pressure m the &y stemic sy stem is norm il 
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Metastases to the liver, lymph nodes, lungs and bone marrow are 
common. Treatment is splenectomy. The prognosis is poor. 

Secondary Tumors. — These tumors of the spleen are reported as 
occurring in from 0.3 to 4.8 per cent of all persons Avith cancer coming 
to necropsy. This relative immunity is said to be the result of (1) 
a paucity of lymphatics in the capsule and trabecles and their 
absence in the pulp, (2) constant contractions of the spleen and (3) 
an inherent or acquired antipathy of the spleen towards neoplastic 
growths. The neoplasm alfects the spleen by blood stream metas- 
tasis, contiguity or generalized abdominal seeding. The primary 
site of the tumor has been found in all organs and tissues of the body, 
with carcinoma of the stomach and lungs leading the list. The 
spleen may or may not be enlarged, and the tumors both grossly 
and microscopically are similar to metastatic growths in other 
organs. 

Mechanical Disturbances. — ^Under this heading will be included 
rupture of the spleen, hemolytic jaundice, primary thrombocyto- 
penic purpura, Banti’s syndrome, primary splenic neutropenia and 
panhematopenia, Fetty’s syndrome, thalassemia and indications for 
splenectomy. 

Rupture of the Spleen, — This is relatively common. It occurs 
at all ages. Frequently, there is a history of trauma such as a fall, 
kick, blow, penetrating Avound, automobile accident and the like. 
At other times, there is no apparent cause and the injury then is said 
to be due to movement of the spleen, particularly in the presence of 
adhesions, to pressure of adjacent viscera or to increased intra- 
abdominal pressure consequent to coughing, straining and sneezing. 
In rare instances, the spleen in these cases of ^‘spontaneous” rupture 
is normal but more frequently it is the seat of a pathologic process. 
Some of the latter are infectious mononucleosis, malaria, leukemia, 
t^hoid fever, septic spleen, Banti’s syndrome, neoplasm and adhe- 
sions. In the absence of massive hemorrhage, there is only sudden 
and severe or mild left upper quadrant pain that often radiates to 
the left shoulder. In the presence of acute hemorrhage, there are 
pallor, shock, anxious facies, drop in blood pressure and erythrocyte 
count and leukocytosis to 18,000 per cubic millimeter. There are 
tenderness and muscle spasm over the splenic area. Pathologically, 
there may be fragmentation of the spleen, detachment of the pedicle, 
numerous deep lacerations or a single rent, small peripheral tears 
that may be plugged by hematomas or omentum and subcapsular 
hemorrhage. The latter Iaa^o may be silent for from tv'^enty-four 
hours to two Aveeks or more, at Avhich time massive hemorrhage may 
occur. This is called “delayed” rupture. Treatment is immediate 
splenectomy. Seeding of splenic tissue throughout the peritoneum 
may eventuate in autotransplants— a condition known as splenosis. 
The postoperative mortality rate reaches as high as 20 per cent. 
Without removal of the spleen, the death rate in more extensive 
lacerations is 100 per cent. There is, howeA^er, no way of telling 
how many smaller tears seal spontaneously. 

Hemolytic Jaundice. — This is iLsually divided into congenital and 
acquired. The latter may be secondary to infection and other 
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The course is* steadhbtly progrc!ssi\e The disease will not respond 
to iron or li\er therapj, is benefited by transfusions and is teinpo- 
rarih aided b> splenectomy Death usually results from secondary 
infection The spleen is greatly enlarged, co\ered with adliesions 
uid may show infarcts Histologically, there arc fibrosis, extra- 
medullary hemopoesis and collections of large foam cells The bone 
marrow is hyiierplastic and disclos>es immature cells 

Indications for Splenectomy — These indications may be di\ided 
into conditions m which the procedure is curaiuc or mandatory, and 
conditions in which it is of temporary or equnocal lalue The latter 
includes Fclty’« sy ndrome, tlnl \ssemia and Gaucher’s disease The 
former consists of hemolytic jaundice, primary thrombocytopenic 
purpura, Buiti’s syndrome, primary splenic neutropenia and pan- 
hematopenia, “primary” abscess, “primary” fibrociscous tubercu- 
losis, prinniy benign and malignant tumors, rupture and toision 
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SO that there is a reversal of the normal flow of blood. Grossly, the 
spleeri is enlarged to as much as 5000 gm. The capsule is thick, 
fibrotic and adherent to adjacent structures. The organ is firm and 
on section discloses a homogeneou.sly greyish red or salmon pink 
parenchyma. Histologically, there are small lymphoid follicles, dis- 
tinct trabecles, dilated and conspicuous sinusoids, reticulum hyper- 
plasia and fibrosis of intersinusoidal tissue, and hemorrhages in the 
pulp, trabecles and around arterioles. In time, many of these form 
siderotic nodules. They consist of yellow, brown, green or black 
granular pigmentations that are deposited along cormective tissue and 
elastic fibers, and are composed of encrustments of iron and calcium. 
The only effective treatment in Banti’s syndrome is splenectomy and 
in cirrhosis or hilar block, anastomosis of the splenic vein to the renal 
vein, or of the portal vein to the inferior vena cava. Splenectomy 
cures only when the obstruction is in the .splenic vein. 

Primary Splenic Neutropenia and Panhematopenia. — ^The.se are 
congenital disorders in which there is excessive destruction by the 
spleen of neutrophils and of all the normal circulating blood ele- 
ments respectively. They are accompanied by fatigability, weak- 
ness, nervousness and a susceptibility to intercurrent infections. 
Pathologically, there are no characteristic findings in the spleen, but 
supravital staining is said to disclose excessive phagocytosis by the 
reticuloendothelial cells. Treatment is splenectomy. The results 
are good. 

Felty’s Syndrome. — ^This syndrome consists of atrophic arthritis, 
splenomegaly, normochromic anemia, leukopenia and lo.S3 of weight. 
It is attended by fever, fatigue, weakness, brown pigmentation of 
exposed skin, lymphadenopathy or hepatomegaly. It should be 
added, however, that some observers doubt the existence of the 
syndrome and contend that the changes mentioned are merely 
general manifestations of any atrophic arthritis. The spleen is 
usually from two to four times the normal size and histologically, 
shows only a diffuse fibrosis, dilatations of the sinuses and indistinct 
trabecles and lymphoid folficles. Splenectomy, while advocated, 
is not always curative. 

Thalassemia. — ^This is also known as Mediterranean anemia, 
Cooley’s erythroblastic anemia or simply Cooley’s anemia. It 
represents an inherited abnormality of erythrocytes and exists in 
two forms (1) thalassemia major — ^more serious and found in off- 
springs who inherit the anomaly from both parents and (2) thalas- 
semia minor — less serious, usually unaccompanied by symptoms 
and found in offspring who inherit the anomaly from only one parent 
(the other parent being normal). The disease is encountered in 
descendants of Mediterranean countries. In thalassemia major 
there is an insidious onset of anemia, pallor, .splenomegaly of a .size 
filling most of the abdomen, fever, weakness, stunting of growth, 
mongoloid facies, cardiac decompensation, anasarca, thinning of the 
cortices and expansions of the medullas of the bones, and a charac- 
teristic hemogram. The latter disclo.se.s hypochromic microcytic 
anemia, washed out or target erythrocytes, normoblasts, leukocy- 
to.sis to over 50,000 per cubic millimeter and immature myeloid cells. 
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portion of the urethra in the male gi\c rise to the prostate, ishereas 
m the female they result in the paraurethral glands of Skene Buds 
from the ca%ernous portion of the urethra m the male result in the 
bulbourethral glands of Cowper, whereas m the female the homo- 
logues are the \e&tibular glands of Bartholin 

i Urethra 
ANATOMY 

The male urethra is about 20 cm long It consists of three parts 

(1 ) Prostatic Tins measures about 4 cm m length and runs through 
the anterior portion of the prostate Along the floor there is a 
urethral crest (\erumontanum) Lateral to this arc prostatic 
sinuses into which open the prostatic ducts The distal end of the 
crest contains the utricle (cuWe-sac which is the homologue of the 
\agina) and on each side of this is the opening of an ejaculatory duct 

(2) Membranous Except for tlic external orifice tins is the narrow- 
est part of the urethra It perforates the urogenital diaphragm, is 
surrounded by a sphincter muscle and measures about 2 cm in 
length (3) Coicrnous This forms the rest of the urethra It has 
a postenor dilatation (the bulb) and an anterior one m the glands 
(the fossa navicularis) It contains numerous glands (Littre) and 
ends in the external meatus The female urethra is about 4 cm 
long It starts in the urethral onficc of the bladder, pierces the 
urogenital diaphragm and empties m front of the opening of the 
vagina at the base of the clitoris The l>mphatics of the urethra 
dram into the deep submguinal, hypogastric, extcrii'il iliac and 
common iliac nodes 

Histologically, the male urethra m its prostatic portion is lined by 
transitional epithelium, m its membranous and proximal cavernous 
portion bj stratified or pseudostratificd columnar cpithebum and 
in itb distal cavernous portion by stratified squamous epithelium 
Goblet cells arc found scattered throughout the mucosa and the 
epithelium dips into the tunica propria to form the glands of Littre 
Ihe tunica propria is composed of elastic fibeis, connective tissue 
and bundles of smooth muscles The female urethra is lined by 
stratified squamous epithelium with varjing amounts of pseutlo- 
stratified columnar epithelium added This dips into the tunica 
propria to form glands that are analogous to the pen-urethral and 
prostatic glands in the male Bejond the tunica propria there is 
smooth muscle, and this distally is strengthened by striated muscle 

PATHOLOGY 

Congemtal Anomalies — Developmental abnormalities of the 
urethra consist of the following (1) Nypospadias— opening of the 
urethra ventrallj at an> point between its normal position m the 
glans and the perineum Its most common exit is at the level of 
the corona (2) Epispadias— opening of the urethra along the 
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EMBRYOLOGY 

The urinaiy system arises in conjunction with the genital system 
from condensed mesoderm known as the urogenital ridge. The 
kidney develops in three successive and overlapping stages. The 
first kidney or pronephros consists of a series of secreting tubules. 
One end of each tubule opens into the celom and the other end 
empties into an excretory or pronephric duct which enters the 
cloaca. Glomeruli, composed of arterial tufts, are separate. The 
mesonephros or Wolffian body constitutes the second kidney. The 
tubules are more complicated. One end drains into the retained 
pronephric duct which is now known as the mesonephric or Wolffian 
duct, and the other end is indented by the glomerulus. The meta- 
nephros is the third or permanent kidney. It is composed of glom- 
eruli, Bowman’s capsules and secretory tubules which are derived 
from the mesenchyme (nephrogenic cord) and collecting tubules, 
calyces, renal pelvis and ureter which develop from a ureteric bud 
that arises from the mesonephric duct. Initially, the collecting 
tubules form four buds from the renal pelvis and grouping of mesen- 
chyme about these results in the formation of lobules. Later, the 
tubules still aggregate to 'form masses called pyramids, and these 
constitute the medulla of the kidney. The parenchyma that caps 
the pyramids forms the cortex, and prolongations of the cortex 
between the pyramids form the renal columns of Bertin. The 
original secreting tubules of the metanephros disappear and are 
replaced by permanent ones that develop from the mesenchyme. 
The lower portion of the urinary tract arises from the cloaca. This 
is a blind caudal expansion of the hind gut which is connected ven- 
trally with the allantoic stalk, laterally with the mesonephric ducts 
and posteriorly with the future rectum. A coalescence of lateral 
ridges in the cloaca and a down growth of mesenchyme from above 
(which is known as the urorectal septum) separate the bladder and 
urogenital sinus anteriorly from the rectum posteriorly. With 
growth, the openings of the mesonephric ducts are shifted caudally 
to empty into an elevation known as Muller’s tubercle. (In the 
male this forms the colliculus seminalis.) The ureteral openings 
are at the same time detached from those of the mesonephric ducts 
and are pushed more laterally. The bladder expands to form an 
epithelial sac that tapers superiorly to form the urachus. The 
latter connects with the allantois and with descent of the bladder 
is drawn caudally. In the female, the urethra is formed from the 
short neck between the bladder and urogenital sinus, whereas the 
upper part of the urogenital sinus (pelvic portion) and the lower 
(phallic) portion form the vestible. In the male, the urogenital 
sinus forms practically all of the urethra. Buds from the posterior 
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in the discharging pus P rom a fe^^ daj s to o v> eeks after contact 
the patient etpeneuccs burning on micturition and examination 
discloses pus at the meatus Within the next few da} s the opening 
becomes red, e\erted and glued together with exudate The latter 
at first rathei thin and grey soon becomes copious tluck and creamy 
The urethral mucosa participates m a similar reaction for the organ- 
isms multiply in the fossa naMculars and pen-urethral glands, 
whence they extend between the ejJithelial cells and sometimes 
imoUe the pen-urethral tissue In about one fiftli o! all cases, the 
inflammation resohes spontaneous!} in from hve to six weeks In 
the rest, however, the infection spreads or persists and may result 
m any of the following compheahom^, inflammation oi abscess of the 
pen-uretbral tissue, prostate, seminal vesicles and epididjmidcs, 
septicemia, premia, endocarditis, arlhiitis and fibrous strictures of 
uretiu-a The latter arc usual!} multiple and are prone to occur m 
the anterior and bulbomembranous portions The diagnosis of 
gonorrhea is established by demonstrating the organisms withm 
neutrophils, b} culturing them on special media and by a positive 
coniplenieut fixation reacfion Treatment consists of admimstration 
of one of the sulfonamides or of an antibiotic (currentlj penicillin) 
The prognosis in patients thus treated is excellent 

Reiter’s Disease — Ihis is mentioned because it -imulates rather 
closel} some cases of gonoirlieal infection It is said, among other 
agents, to be cau«ed by a pleuro-pneumonia like organism or a xnrus 
The disorder is characterized bj an initial diorrliea and this is 
followed by urethritis, conjunctivitis and migratoi} arthritis It is 
seen only in men between the ages of sixteen to fort} -fii e } ears, has 
nothing to do with sexual contact and terminates spontaneously in 
fiom two to four montlis 

Tumors — Neoplasms of the urethra may be classified as follows 
from the epithelium, a papilloma and carcinoma, from connective 
tissue, a fibroma, fibrosarcoma and mjxosarcoma, from muscle, a 
m}oma, from connective tissue and muscle, a fibromjorna, from 
reticulum cells, a Ijmphosarcoma, from melanoblasts, a melano- 
blastoma, and, finally, a heterogeneous group of tumors knowoi as 
caruncle The only three that are frequent enough to be considered 
further are papilloma, caruncle and carcinoma 

Papilloma —Papillomas of (he urethra may be villous like those of 
the urmar} bladder or the} may be sessile, wart} and covered with 
stratified squamous epithelium The former usually occur m the 
po-^terior urethra and the latter m the anterior urethra Although 
they are true tumors, thej probably originate on an infective basis 
Symptoms consist of irritation, frequency of micturition and spon- 
taneous hemorrliage or hematuiia Anterior growths can usually 
be seen b} direct mspection of the urethra, while posterior tumors 
are visualized with the aid of the urethroscope Treatment is dia- 
thermic coagulation 

Caruncle — This is a benign, creseentnc, poI}poid growth of the 
distal portion of the female urethra It usuall} arises in tlie floor 
and IS located just within the mental opening Ordinarily, the mass 
IS not more than 6 mm m diameter It is raised, itreguhr, sessile, 
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dorsum of the penis. This anomaly is rare. (3) Fistula between 
the rectum and urethra. (4) Reduplication of the urethra — one of 
the rarest abnormalities. This may be complete and extend from 
the bladder to the glans, but more commonly it is blind proximally, 
opens onto the glans and is located dorsal or ventral to the main 
urethra. In still other cases, the distal end of the accessory urethra 
opens in or near the glans or at the penoscrotal junction, and the 
other end joins the main urethra more proximally. (5) Stenosis. 
This may be congenital, in which case it occurs most commonly at 
the external meatus, or it may be acquired. The latter results from 
trauma such as indwelling catheter, instrumentation and rupture of 
urethra or from inflammation particularly that following gonococcus 
infection. The result of urethral stenosis is urinary retention with 
dilatation of the bladder, ureterectasis and hydronephrosis. There 
are dysuria, frequency, hematuria and, in children, enuresis. (6) 
Atresia. This can occur along the entire course in which case there 
is no urethra or it may be segmental. The most common sites of 
the latter are at the meatus and the membranous portion. (7) 
Diverticula. These are congenital or acquired. The former are 
rare, while the latter are frequent. Acquired diverticula result from 
trauma which weakens the wall, from obstruction to the outflow of 
urine with ballooning of the proximal segment and from infection 
of a peri-urethral gland with formation of an abscess and establish- 
ment of a -secondary communication with the urethra. (8) Hyper- 
trophy of the verumontanum, enough to cause urinary obstruction. 
(9) Congenital valves. These occur at the verumontanum and con- 
sist of two leaf-like affairs that extend from the verumontanum to 
the lateral wall of the urethra above or below the point of origin, or 
the valve is of the iris type and partially or completely encircles the 
urethra, clinical and pathologic- manifestations are the same 

as those wdth urethral stenosis. 

Inflammations. — Inflammation of the urethra is knoAvn as ure- 
thritis. It may be non-specific and acute or chronic, or it may be 
specific and granulomatous. The latter are not common. Tuber- 
culosis usually starts in the posterior portion of the cavernous 
urethra and exists as raised granular yellowish grey tubercles, as 
caseating nodules or as punched out and undermined ulcers. It is 
usually associated with tuberculosis of the upper portion of the 
urinary tract. Syphilis exists in the form of a primary sore or 
mucous patches. Acute urethritis may be caused by staphylococci, 
streptococci, pneumococci, colon bacilli, micrococcus catarrhalis, 
trichomonas vaginales, gonococci and many other bacteria. Chronic 
urethritis frequently follows acute urethritis and can be caused by 
any of the aforementioned organisms. At other times, the process 
is chronic from the start and originates as a result of trauma such 
as indwelling catheter, instrumentation, rupture of the urethra, etc. 
or as a result of urethral obstruction. 

Gonococcal Urethritis. — This is the most important acute infec- 
tion. It is usually acquired by sexual intercourse and is caused by 
the Neisseria gonorrheae—a gram negative, bean-shaped diplococcus 
which is characteristically found within neutrophils that are present 
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BUDDbll 

ANATOMY 

The bladder is a sac that normally varies m sue from a capacity 
of 120 to 320 cc ANMien it is distended, it is o\ oid and ascends abov e 
the level of the pelvic bnm, but when it is contracted, it is ^o»'ewnat 
pyramidal and intrapeKic In the latter state, it consists of t e 
following (1) A ha$e that is separated from the rectum by the 
seminal vesicles and vas deferens m the male, and the utcru^s and 
upper part of the vagina m the female (2) AtcWcxwhich s located 
superiorly and gives attachment to the urachus or middle umbilical 
ligament (3) Superior surface that is m contact with the pelvic 
colon and coils of the small intestine (4) Laleral borders (5) In- 
ferior surface which is separated from the pubis by the retropubic 
pad of fat, and m the male rests against the prostate \bout the 
bladder, there are a senes of ligaments, the most important of which 
are the lateral and anterior true ligaments which connect the orpn 
with the pubic bones The mucosa is loosely attached and wrinkled 
except at the base over the trigone where it is firmly bound and 
smooth The Ingone is a triangular area formed by the urethra and 
ureters Each of the sides of the tiiangle measuie 2 5 cm in length 
when the bladder is contracted, and as many as 5 cm wlien it is 
distended The ureteral onfices are normally sbt-like The ar/cnai 
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grey _ or hemorrhagic, often superficially ulcerated and frequently 
exquisitely tender to touch. Histologically, the surface is covered 
with stratified squamous epithelium which may dip into the under- 
lying tissue to form solid nests and cords. The core is composed of 
(1) loose or dense connective tissue in which there are numerous 
engorged capillaries or cavernous spaces, or (2) a mass of granula- 
tion tissue. This consists of a background of fibroblasts and con- 
nective tissue and a diffuse infiltration with plasma cells, lympho- 
cytes, monocytes and neutrophils. A cancerous transformation 
rarely occurs. Clinically, aside from the exquisite tenderness, they 
are responsible for pain and burning on urination. Caruncles can 
be differentiated from carcinoma with certainty only by histologic 
study. Treatment is excision or destruction with electrocautery. 
If not completely destroyed, the lesion may recur. 

Carcinoma. — This tumor is more frequent in the urethra of females 
than of males. The precise cause as in other carcinomas is not 
known, but it is thought that previous diseases in the form of trauma, 
inflammation, stricture and leukoplakia play an active role. The 
disease predominates in the latter part of the fifth and the beginning 
of the sixth decades of fife. Clinical manifestations are not pathog- 
nomonic and consist of dysuria, frequency, diminution in size of the 
stream, occasionally hematuria and sometimes the presence of a 
tumor. The growth may be located in any portion of the urethra 
and it exists in one of three /oma, (1) fungating papillary or cauli- 
flower-like, (2) aimular constricting and infiltrating and (3) an 
indurated ulcer with everted hard edges. Histologically, most of 
the cancers are of the squamous cells variety, but transitional cell 
carcinoma, adenocarcinoma and mucoid carcinoma have also been 
described. Spread is by contiguity to peri-urethral tissues in which 
case, because of accompanying ulceration, fistulous tracts and 
abscesses are common. The latter are particularly frequent at the 
penoscrotal junction in growths of the posterior male urethra. 
Spread also takes place by way of the lymphatics to the deep sub- 
inguinal, external iliac, hypogastric and common iliac nodes, and 
less often by way of the blood stream to the limgs and liver. If the 
tumor is located in the anterior portion of the urethra in the male, 
treatment is amputation of the penis. Tumors of the posterior por- 
tion of the male urethra and all tumors of the female urethra are 
treated by resection. In any case, the inguinal nodes should be 
removed by dissection. The prognosis depends largely upon the 
location of the cancer. It is fair if the growth is in the anterior 
portion of the male urethra but it is poor if the primary site is else- 
where. 

Mechanical Disturbances. — These may be considered under (ij 
foreign bodies, (2) trauma, (3) calculi and (4) obstruction. 

Foreign Bodies. — Foreign bodies in the urethra are less conmion 
than they are in the bladder, for usually the urethra serves only as 
a passage way. However, as a result of surgical accidents, se.xual 
perversion or self-treatment many objects are arrested. As one 
would expect they are quite varied. Some of the more common 
ones are hair pins, hat pins, nails, pencils, fish bones, hair and vege- 
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pubic bones and the antenor A\all of the bladder Consequentlj , 
the ureters open directly onto the surface, the urethra is absent and 
the perns is flat dorsallj Associated malformations are cryptor- 
chidism, bifid scrotum, cleft chtoris, rudimentary labia and intes- 
tinal fistula Because the urine empties ci^ternally there is usually 
marked local excoriation, infection and ulceration and occasionally, 
neoplastic transforaiation If the condition is not corrected, death, 
as a rule, results from ascendmg pjelonephritis and renal failure, 
(7) urachal abnormalities These raaj be listed as (a) failure to 
form in uliich case the bladder does not descend, (b) failure to 
descend resulting in a fetal t>pe of bladder, (e) deMution from the 
midlme, (d) segmental occlusions resulting in cjsts, (e) failure of 
obliteration of the upper end resulting m a \esico-umbilical fistula 
and (f) laceration or rupture if attachment is firm and descent is 
rapid 

Inflammations — Inflammatory lesions of the bladder may be 
divided into (1) non-specific which include acute cystitiss, gangrenous 
ostitis, proliferative cjstitis, chronic interstitial cjstitis and in- 
crusted cjstitis and (2) specific or granulomatous infections winch 
include tuberculosis, malakoplakia, bhstomj cosis, actinomjco^us, 
schistosomiasis and s'^philis 

Acute cystitis is usuallj caused by the colon bacilli, staphylococci, 
streptococci, pneumococci and bacillus proteus The organisms 
gain entrance (1) by way of the urethra either spontaneously or as 
a result of cathetenzation or instrumentation, (2) from the kidneys, 
particularly m the presence of unnary obstruction, (3) by contiguity 
from adjacent organs and (4), rarely, by direct external trauma 
Symptoms consist of ui^ency of micturition, frequency, dy&una, 
pyuria and, rarely, a systemic reaction Uhe gross changes vary 
according to the seventy of infection Tiie most frequent site is 
the trigone, but any portion or all of the mucosa may be involved 
There are congestion, edema, exudation, ulceration, ecchymoses and 
granulating elevations Histologically, the mucosa may be edema- 
tous, thickened, attenuated or ulcerated The tumca propria is 
neutrophils, pla^-ma cells, lymphocytes and monocytes The in- 
flammation extends along the connective tissue septa between the 
muscle bundles Trcatmenl consists of removal of tlic cause of tlie 
infection and the administration of sulfonamides and antibiotics 
Gangrenous cystitis may be localized or generalized The former 
is more frequent in v\ omen as a result of pressure by a pregnant 
uterus The latter is more common m men, is usually a terminal 
ev ent and results from v ascular occlusion (that ordinarily e\ entuates 
from internal or external pressure) in association with bacterial 
inv asion The lesion is senous for it is attended both by sev ere local 
and general symptoms Ihe mucosa is swollen, deep red to green or 
black, friable and irregularly sloughed, and the rest of the w all is thick 
because of edema and cellular infiltration The mortality is high 
Proliferative cystitis is a term used to cov er a group of lesions that 
arise as a result of chronic inflammation and are characterized by 
the presence of mucosal granularities or larger nodulations In- 
cluded are (1) cystitis folhcularis — the presence of lymphoid folli- 
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supply is derived from the vesical arteries that arise from the ante- 
rior trunk of the hypogastric. The veins form a plexus that ends 
in the hypogastric veins. The nerve supply is derived from the 
sacral parasympathetics and from the hypogastric plexus. The 
lymphatics from the anterior portion drain into the external iliac 
nodes, and those from the posterior portion into the hypogastric, 
external and common iliac nodes. 

Histologically, there are three coats — the mucosa, tunica propria 
and muscle (Fig. 337). The mucosa consists of transitional epithe- 
lium, the cells of which are 6 to 8 layers in depth. Gland-like struc- 
tures arising in the mucosa and similar to the glands of Littre are 
found only near the urethral orifice. The lamina propria consists 
of elastic fibers and rather dense connective tissue superficially, and 
loose connective tissue in its deeper portion. The muscle is of the 
smooth variety and consists of an outer longitudinal, a well-developed 
intermediate spiral and a poorly developed inner oblique layer. 



Fig. 337 — Noimal bladder showing transitional epithelium and tunica propiia. x 100. 


PATHOLOGY 

Congenital Anomalies, — Developmental malformations of the 
bladder consist of (1) vesico-vaginal and vesico-rectal fistulas, (2) com- 
plete absence, (3) hourglass deformity, (4) double bladder formed by 
septum which is complete or incomplete, (5) diverticula. These are 
congenital or acquired. The former are rare the latter are common 
and usually occur as a result of vesical neck obstruction. Most 
commonly, this is due to enlargement of the prostate. The diver- 
ticula are located in all areas, measure from less than 2 cm. to more 
than 10 cm. in diameter, are single or multiple, have large or small 
ostia, and are composed of an intact, attenuated or ulcerated mucosa 
and a thin fibrous tissue wall which contains varying amounts of 
muscle. Diverticula are prone to develop tumors, calculi, ureteral 
obstruction and infection; (G) exstrophy. This may be defined as 
an eversion of the bladder onto the anterior abdominal wall as a 
result of a deficiency in the anterior abdominal wall, the anterior 
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Blastomycosis and actinomycosis of the bladder aic extremely 
rare infectioub The latter )s more often an cxtciwon from adjacent 
structures than it is primary Histologically, the lesions lescmble 
those dcsciibed m the skin Schistosomiasis of the bladder is 
caused by schistosoma hemalobmm— a blood fluke the lesions 
are confluent papillary-hke grouths usually located around the 
trigone They do not ha\e a characteristic histologic appearance 
The diagnosis is established by finding the oia m the urine or in 
microscopic sections 

Syphilis of the bladder is raie It occurs both m the secondary 
and tertiary stages , , , , 

Tumors — Neoplasms or neoplastic-like conditions of the bladder 
may be classified Instogenetically as follows from epithelium leuko- 
plakia (not a true tumor Imt considered by some as a prcmahgnant 
condition), papilloma and carcinoma, fioni connective tissue, 
fibroma, myxoma, fibromyxoma, fibrosarcoma and myxosarcoma, 
from nerves, neurofibroma and ncurosarcoma, from vessels, heman- 
gioma, angiosarcoma and Kaposi’s sarcoma, from fat, ^lipoma, from 
muscle, leiomyoma, leiomyosarcoma, rhabdomyosarcoma and my o- 
blastic sarcoma, from lymphoid tissues, any of the lymphoblas- 
tomas including lymphosarcoma, Hodgkin's disease, reticulum cell 
sarcoma, plasmacytoma and the leukemias, from embryonal rests, 
dermoid and malignant mixed tumor or embryoma, from meso- 
dermal elements as a result of metaplasia (probably from reticulmm 
cells), osteoma, chondroma, osteogenic sarcoma and chondrosar- 
coma, and from extraneous sources, endometriosis and secondary' 
tumors 

Sarcomas of the urinary bladder have certain common character- 
istics Tliej occur at all ages but reach a peak m the first and fifth 
decades of life and affect males twice as frequently as females 1 hey 
are usually localized but may be multiple and diffuse, and they aie 
frequently located at the trigone, around the uieteral orifice or the 
urachus They grow as large bulky sessile oi pedunculated masses 
that fill the vesical lumen or they simultaneously extend tlirough 
the bladder wall Metastasis is not common The hislohgical 
picture vanes with tlie type of growth ClimcaUt/, they lesult ui 
dy suna, frequency and less often liematuna The diagnosis is made 
by cystoscopy and biopsy rreatwent consists of total cystectomy 
The prognosis is poor !\Iost patients die from obstructive unnary 
tract infection 


Secondary tumors of the bladder are more fiequent than “sarcomas 
but less frequent than primary carcinoma For practical purposes, 
tliere aic only four grow ths in this group, namoh , carciiiom i of the 
cervix, carcinoma of the lectumand sigmoid, carcinoma of thopioa- 
tate and carcinoma of the ureter and renal pelvis Ihe lifttr two 
rc civ tJie bladder by implantation or m the case of low uictin! 
grow IS by direct extension, while the others pricticil/y ulwiys 

involve the bladder wall by contiguity 

rimary carcinoma of the urmary bladder ;s tho mo'-t i owinoii 

and the most important ofa/ltunions in this ut i Uinhi this, ip- 

lion arc also included papilloniaa, for their bchniot Jt^tlh(^ fhtii 
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cles with germinal centers in the tunica propria, (2) cystitis granu- 
losa and polyposa — clusters of protruded granulation tissue, (3) 
cystitis glandularis — the presence of gland-like structures in the 
tunica propria that are derived from the mucosa, (4) cystitis cystica 
— dilated gland-like spaces of similar origin and (5) cystitis emphy- 
sematosa — the presence of bacteria-produced gas-filled spaces in 
the tunica propria. Although any of the aforementioned may be 
present alone, there is usually a mixture of two or more in the same 
bladder and even in a single biopsy. 

Chronic interstitial cystitis, also known as Hunner^s ulcer, is an 
inflammation of the subepithelial and intermuscular connective 
tissue of the bladder. There are edema, increased vascularity and 
infiltration with lymphocytes, neutrophils, plasma cells, monocytes 
and erythrocytes. The mucosa is thinned and sometimes ulcerated. 
Grossly, the bladder is contracted; the wall is thickened, and the 
mucosal surface, when viewed with the aid of a cystoscope, shows 
irregular areas of salmon-pink discoloration. When the bladder is 
distended these areas crack and bleed. The cause of the lesion is 
unknown, but it is thought that the infection spreads to the bladder 
from inflammations of nearby structures. 

Incrusted cystitis is a mucosal deposition of magnesium and 
ammonium phosphates derived from urea by the action of bacteria. 
The involved portions of the bladder are covered with densely 
adherent white calcific plaques and the uninvolved areas show 
advanced inflammation. 

Tuberculosis of the bladder is almost always secondary to tuber- 
culosis of the kidney. It occurs most often between the ages of 
twenty to fifty years and is more frequent in males. Clinically, 
there are frequency, dysuria, urgency and hematuria. The site of 
predilection is the trigone, but any part of the bladder may be 
affected. The initial lesion is found around the ureteral opening 
as an intense congestion. Shortly, tubercles appear and these are 
follo\^ed by ulcerations. The latter extend to the adjacent mucosa 
as irregular undermined shallow ulcers that are surrounded by in- 
tense hyperemia. The subjacent wall is rigid and unyielding; the 
rest of the mucosa is inflammed, and the bladder capacity is reduced 
to as little as an ounce. As the process advances, there is consider- 
able fibrosis, and this renders the ureteral orifice stenotic and dis- 
torted or patulous. The diagnosis is established by isolating the 
tubercle bacilli from the urine. If the renal lesion is unilateral, 
nephrectomy cures the vesical disease. If the renal lesion is bilat- 
eral, treatment is symptomatic but unsatisfactory for most of the 
patients die. 

Malakoplakia is a chronic granulomatous lesion that occurs 
mostly in women beyond the age of thirty years. The cause is un- 
known, although inclusion bodies have been found in monocytic 
cells in some cases and in others, the histologic picture closely resem- 
bles proliferative tuberculosis and Boeck’s sarcoid. Grossly, the 
lesion consists of one or hundreds of greyish or brownish yellow 
rn;^pd nlaaues or polypoid excrescenies with overhanging edges and 
smi ounded by a zone of hyperemia. 
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layers thick and consists of closely approximated polygonal cells ^Mth 
a moderate amount of homogeneously eosinophilic cytoplasm, and 
round or, at the most, o\al \csiculai nuclei Mitoses are piesent 
but not numerous As the degree of malignaucj increases, the 
epithelium liccomes irreguhrJv heaped up in some areas and the tips 
of the \ illi become adherent to each other The individual cells tend 
to become le=^s mature They show irregulantj in contour, a de- 
crei-'cd or mrrea'^ed iinount of cytoplasm and moie bizarre more 
hvpercliromatic nuclei &>iinultaueouslv, the tunica propria and 
the muscle bei.ome infiltiated with coids and ne'^ts of irregular cells 


Fkj 



33q — Lo« grade papillarj tartmoma of the urinary bladder 


X 37o 


The degree of differentiation of the litter taties from (1 ) masses that 
still resemble transitional epitheUum to (2) completely anaplastic 
small lound or spindle shaped cells with condensed cytoplasm and 
pycnotie hjperchromatic nuclei or (3) large extremely bizarre and 
poljhedral cells with abundant cytoplasm and grotesque nuclei 
Ihe stroma may be well vascularized and scanty, it may be abun- 
dant cellular and almost sarcomatous-like, or it may be dense acel- 
lular hy alimzed and copious It contains \ ary mg degi ees of plasma 
cell and ly mphocytic infiltration Aside fioin these histologic types, 
there occasionally arises as an infiltrating growth an ordinary 
squamous cell carcinoma and, as a fungating mass m the region of 
the urachus, an adenocarcinoma that is similar to an adenocarci- 
noma of the large bowel Well-differentiated papillary growths re- 
main confined to the mucosa for months ami yeais, wheieas in- 
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designation as carcinomas of low grade malignancy. The causes 
of vesical carcinomas are not known but chronic infection and a virus 
have been thought to be of etiological significance and, in selected 
cases, aniline dyes have been shown to precipitate their growth. 
Men are affected about six times as frequently as women, and the 
highest age incidence is between forty and seventy years. Early, 
the sym'ptoms consist of hematuria, frequency, painful micturition, 
and urgency. Later, with extension of the growth, there is pain 
around the bladder, in the pelvis, about the rectum or over the renal 
areas. 

Grossly, the tumors vary considerably. Most of them are situated 
at the base of the bladder, but they can involve any portion and are 



Fig 338. — Extensive papillaiy and infiltrating carcinoma of the trigone of the uiinary 

bladder. 


sometimes located in the region of the urachus (Fig. 338). They are 
single or multiple. The less malignant growths consist of pedun- 
culated, slender, villous-like projections of friable, easily trauma- 
tized, pinkish-grey tissue. With increasing malignancy, the villi 
become glued, the gro^yth becomes squattier, the pedicle becomes 
broader and the tumor infiltrates the adjacent bladder wall. In the 
highly malignant and undifferentiated neoplasms, the mucosal sur- 
face may be only slightly raised, granular or ulcerated and the entire 
growth may be found permeating between the muscle fibers. In 
such instances, the wall is thick, grey, indurated and unyielding. 
Histologically, the least malignant lesions or the so-called papillomas 
consist of delicate thin stalks of well-vascularized connective tissue 
covered with transitional epithelium that deviates but little from 
that of normal bladder muco.sa (Fig. 339). It is as many as .si.v 
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Uretfrs and Pfeves 
ANATOMY 

Each ureter measures about 30 cm m length, connects the renal 
pehis ^\ith the bladder, is retroperitoneal, and consists of an ab- 
dominal and peUic portion The abdominal portion lies medial to 
tJie psoas major muscle is crossed by the gonadal vessels and over- 
lie-o the common iliac vessels In addition, the right ureter is 
covered by the duodenum, nghfc colic and ilio-colic vessels, mesen- 
tery and low er part of the ileum and the left ureter is crossed by the 
left colic vessels and the pelvic colon The pehic parhon traverses 
the lateral border of the pelvic cavitv , crosses the hjpogastnc artery 
then turns medially, and m the male, runs anterior to the upper 
part of the seminal vesicle before it enters the base of the bladder 
In the female, the terminal poition is directed beneath the broad 
ligament, posterior to the uterine artery, lateral to the cervix and 
v'agina, and final!} anterior to the vagina to enter the base of the 
bladder 

Each renal pe/tis is a funnel-shaped continuation of the correspond- 
ing ureter that enters the hilum of the kidnej It lies posterior 
to the renil arterj which m turn is posterior to the renal vein 
Towards the renal side, the pelvis breaks up into 2 or 3 major calyces 
which in turn divide into several minor calyces The latter expand 
and are perforated bv the collecting tubules 

Histologically, the pelves and ureters are similar to the urinary 
bladder They consist of a mucosa of transitional epithelium, a 
tunica propiia of connective tissue and i musculature composed of 
an inner longitudinal and an outer circular layer of smooth muscle 
with an additional longitudinal la>er added m the lower third of 
the ureter 


PATHOLOGY 

Congemtal Anomalies — Developmental abnonnahties of the 
pelvis ureter are said to occur la 3 per cent of the population 
Tho^e of the pehis consist of variations m number, size and shape 
of the major and minor calyces and of doubling or rarelj triplication 
of the pelvis Anomalies of the ureter ma> be listed as follows 
(I) Vaiiations in number — 2 to 5 on each side but usually 2 and the 
duplication mav be lomplete or partial The latter is more common 
m the upper part m wluch case the ectopic ureter usually joins 
the noimal one, although it raa> end blindly A blindly ending 
ureter may also arise from below The terminal portions of com- 
plete acecssorv uieters emptj mto the bladder, or m the male, into 
the urethra, ejaculatory ducts, bcminal vehicles or vas differens and 
in the female, into the vestibule, vagina or uteru« (2) Dilatation 
(3) Stenosis (4) 'itresia (5) Entire absence (6) Post caval 
(7) Divertuula (8) Valves of the mucosa (9) Pinpoint uretero- 
pelvic junctions (10) Ivinks or spiral twists (IJ) Ureterocele 
(congemtal atiesia of the lower end with prolapse of the mucosa and 
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filtrating tumors obstruct the ureters, spread through the wall to 
adjoining structures, creep along the nerve sheaths and permeate 
lymphatics and blood vessels. They thus metastasize to'regional' 
lymph nodes, liver, lungs, vertebrae and other areas. 

Carcinoma of the urinary bladder should be suspected in any 
patient beyond the age of forty years presenting hematuria or 
symptoms of bladder irritability. The diagnosis is established by 
cystoscopy and biopsy. Treatment is not standardized and fre- 
quently leaves much to be desired. It consists of local transurethral 
destruction of the tumor, segmental resection, total cystectomy 
with transplantation of the ureters into the large bowel, or irradia- 
tion. The prognosis is best in well-differentiated papillary tumors 
and rapidly diminishes with increasing anaplasia. In the latter, the 
five year survival rate is less than 15 per cent. 

Mechanical Disturbances. — ^Under this heading are included the 
following: (1) Perforation. This can occur as a result of (a) pene- 
tration by stabbing, bullets, shrapnel, splinters of wood, glass, 
spicules of bone from a fractured pelvis and instrumentation such as 
transurethral prostatic resection, cystoscopy and fulguration. In 
penetrating wounds, the bladder may be full or empty and the per- 
foration may be intraperitoneal or extraperitoneal; and (b) rupture 
which results from sudden pressure upon a distended bladder and is 
usually extraperitoneal. The external force is usually a fall, kick 
or blow. Occasionally, the perforation is said to be spontaneous, 
but since this occurs in overdistended bladders, minor trauma can- 
not be ruled out. (2) Obstruction. This eventuates from lesions 
of the vesical neck which may be listed as (a) congenital — valves 
in the posterior urethra and hypertrophy of the vernumontanum, 
(b) inflammatory — of posterior urethral glands in the female and 
the prostate in males, (c) tumors — of the bladder, prostate and 
extravesicular originating in the uterus, cervix and bones of the 
pelvis and (d) mechanical — foreign bodies, calculi and neurogenic 
disturbances. (3) Hernia. Herniation of the bladder into the 
vagina (known as cystocele) is common in women who have borne 
children. Aside from this, portions of bladder may be found in 
conjunction with inguinal and femoral hernias and, rarely, in asso- 
ciation with perineal, sciatic, obturator and ventral hernias. (4) 
Fistulas. These are found between the bladder and vagina, rectum, 
adjacent skin or umbilicus and may be (a) congenital — vesico- 
vaginal, vesico-rectal and patent urachus, (b) inflammatory 
prostatic abscess, peri-anal abscess, ischio-rectal abscess, regional 
enteritis and tuberculosis, (c) neoplastic — carcinoma of the prostate 
bladder, rectum and ovary, and (d) mechanical — external trauma, 
instrumentation, surgical accidents, pressure necrosis at the time 
of delivery and following irradiation. (5) Foreign bodies. These 
include calculi and, in addition to others, the objects that have 
already been enumerated in the section of the urethra. 
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UllETERb ANP PfLVES 

ANATOMY 

Each ureicr measures about 30 cm in length, connects the renal 
peUis \\ith the bladder, is retroperitoneal, and consists of an ab- 
dominal and pehic portion The abdominal portion lies medial to 
the psoas major muscle, is crossed by the gonadal ^essels and over- 
lies the common iliac vessels In addition, the right ureter is 
covered b> the duodenum, right colic and iho-colic vessels, mesen- 
tery and lower part of the ileum and the left ureter is crossed by the 
left cohe vessels and the pelvic colon The peine portion traverses 
the lateral border of the pelvic cavity, crosses the hypogastric artery 
then turns medially, and in the male, runs anterior to the upper 
part of the seminal vesicle before it enters the base of the bladder 
In the female, the terminal portion is directed beneath the broad 
ligament, posterior to the uterine artery, lateral to the cervix and 
vagina, and finally anterior to the vagina to enter the base of the 
bladder 

Each renal pelvis is a funnel-shaped continuation of the correspond- 
ing ureter that enters the lulum of the kidney It lies posterior 
to the renal artery whicli m turn is posterior to the renal vein 
Towards the renal side, the pelvis breaks up into 2 or 3 major calyces 
which m turn divide into several minor calyces The latter expand 
and are perforated by the collecting tubules 
Histologically, the pelves and ureters are similar to the urinary 
bladder They consist of a mucosa of transitional epithelium, a 
tunica propria of connective tissue and a musculature composed of 
an inner longitudinal and an outer circular layer of smooth muscle 
with an additional longitudinal layer added m the lower third of 
the ureter 


PATHOLOGY 

Congenital Anomalies — Developmental abnormalities of the 
pelvis and ureter are said to occur m 3 per cent of the population 
Those of the pchis consist of variations in number, size and shape 
of the major and minor caly ces and of doubling or rarely triplication 
of the pelvis Anomalies of tlie vreler mav be listed as follows 
(1) Variations in number — 2 to 5 on each side but usually 2 and the 
duplication may be complete or partial The latter is more common 
m the upper part m which case the ectopic ureter usually joins 
the normal one, although it may end blindly A blindly ending 
ureter may also arise from below The terminal portions of com- 
plete accessory ureters empty into the bladder, or in the male, into 
the uiethra, ejaculatory duets, seminal vesicles or vasdifferens and 
in the female, into the vestibule, vagina or uterus (2) Dilatation 
(3) Stenosis (4) Atiesia (5) Entire absence (6) Post caval 
(7) Diverticula (8) Valves of the mucosa (9) Pinpoint uretero- 
pelvic junctions (10) Kinks or spiral twists (11) Ureterocele 
(congenital atiesia of the lower end with prolapse of the mucosa and 
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ballooning of the terminal segment). (12) Aberrant renal vessels 
or adhesive bands crossing at the iiretero-pelvic junction and pro- 
ducing obstruction. 

Inflammations. — Inflammatory lesions of the ureter and pelvis 
are quite similar to those of the urinary bladder. 

Acute and chronic 'non-specific infections are relatively common and 
usually arise as a result of distal urinary tract obstruction. The 
causative organisms are many with colon bacilli, cocci and bacillus 
proteus predominating. The exact route of infection is still debat- 
able. Three possible avenues are (1) ascension along the lumen, 
(2) ascension along the lymphatics and (3) excretion of organisms 
in the urine by the kidney. Because of stagnation of urine, the 
pelves and ureters are not cleansed, their resistance is lowered and 
the organisms gain a foot-hold. Less often, the ureters are second- 
arily involved from infection in adjacent tissues and organs. In 
acute stages, the walls are thickened and edematous; the mucosa is 
hyperemic, ulcerated and covered with an exudate; the lumen is 
dilated, and the ureter is elongated and tortuous. Histologically, 
these changes are confirmed with, in addition, a diffuse infiltration 
with neutrophils and lesser numbers of eosinophils, lymphocytes 
and plasma cells. In the chronic stages, the wall is thick grey and 
fibrotic; the tortuosity is less; the lumen is irregularly contracted 
or completely stenotic and contains pus, and the mucosa is com- 
pletely denuded or regenerated and leukoplakic. Histologically, the 
dominant change is fibrosis ■s\dth varying degrees of inflammatory 
cell infiltration. It should be added that infection of the pelvis 
(pyelitis) and ureter (ureteritis) are practically always accompanied 
by a similar process in the kidney itself. 

Proliferative pyelitis and ureteritis (with the protean nomenclature 
listed under proliferative cystitis) are duplicated in the upper 
urinary tract and usually accompany the vesical infection. 

Of the granulomatous infections, tuberculosis is the only lesion of 
any consequence. It is practically always secondary to renal 
disease. The pelvis becomes affected after the parenchymal infec- 
tion becomes caseous and, when this occurs, the ureter is almost 
certain to become involved. In advanced cases the wall of the 
ureter is thick, rigid, and indurated; the mucosa is ulcerated, and 
the lumen contains multiple strictures between which it is filled 
with caseous material. In such cases the pelvis becomes dilated and 
the kidney is reduced in substance. In some instances, however, 
the ureters escape gross damage and the lesion is discovered only 
microscopically. 

Tumors. — Neoplasms of the pelvis and ureter are uncommon. 
Although the structure of these organs is similar to that of the 
bladder, primary neoplasms that arise therein are not as varied. 
In each, there have been described from the epithelium, a papilloma 
and carcinoma; from connective tissue, a fibroma and fibrosarcoma, 
and from muscle, a leiomyoma and leiomyosarcoma. In addition, 
the pelvis is rarely the site of a primary hemangioma. Secondary 
tumors too are rare and usually occur as direct extensions from adja- 
cent organs and tissues. Carcinoma of the kidney is the most 
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common tumor that m\ol\es the pehis, uhile carcinoma of the 
bladder and cervix of the uterus arc the chief ones tliat affect the 
meter 

Carcinomas of tlic pelvis and uietcr compribc about 7 pci cent of 
all cancers of the upper urmarj tract T-he caxisc i>> not Known but 
leukoplakia, epithelial lnclu^lons, mechanical or mfl immatory irri- 
tation and excretion of ‘'carcinogens” m the urine aic considered to 
be significant Ihe tumor affects miles three times as frequently as 
females and is moat common in the sixth and sev enth decades of life 
Ihe earliest symptom is hematuria which occurs in three quarters 
of all cases Later, theie are pain and tinnefaction Ihe lesions 
grossly and microscopically are identical witli those m the urinary 
bladder which liave alieady been described Any portion of tlie 
jielvis may be involved while the lower poition of the meter is the 
favored site The most common accompanying condition is hy- 
dronephrosis which occurs m thicc quartets of the eases The 
cancer spreads by dnect evtonsion, pcrmcunl lymphatics, blood 
stream and implantation to involve the bladder, liver, vertebrae, 
kidneys, abdominal lym]>li nodes, pancieas, adicinls, lungs and 
other sites The diagnosis is established by cystoscopy, ureteiog- 
raphy and occasionally by demonstrating tumor cells in urinary 
sediment Tlic only effective treatment is ncpliectomy and ureter- 
ectomy Less tiian one third of the patients survive five yeais 

Mechanical Disturbances —These may l>c biicfly listed under 
trauma and obstruction 

Trauma — Irauma to the pelvis and particularly the meter may 
result from (1) external injuries sucli as stab wounds, gunshot 
wounds, tears and, less commonly, perforations by fractured frag- 
ments of the bony pelvis, (2) surgical proceduies, such as perfora- 
tion by catheters or stone extractors, ligation by ties particularly m 
operations on the uterus, crushing with clamps, lacerations in the 
process of freeing and perforations by needles, and (3) spontaneous 
rupture 'Ihis is extremely rare and can liappen only when there 
IS previous disca-e especially when this is associated with obstruction 

Obstruction — Obstruction to the uieter and pelvis may be caused 
by (1) congenital lesions, such as stenosis, atresia, mucosal valves, 
kinks, spiral twists, ureterocele, and ahenant vessels or fibrous 
bands ciossing externally, (2) inflammations — non-specific or 
tubciculous, (3) neoplasms — piimaiy within the uretci or secondary 
compression from without and (4) mechanical disturbances such as 
tliose listed under trauma above and, m addition, calculi 

IClJVNEl & 

ANATOMY 

Each kjdney measures about 12x6x3 cm and weighs appioxi- 
mately 150 gm It lies behind the peritoneum lateral to the twelfth 
(lorsal ind first tliree lumbar vertebrae It is surrounded by fattv 
tissue, and this is enclosed by a iibious shcatli whicli is called the 
remit fascia Ihere are 2 surfaces, 2 borders and 2 poles llie 
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anterior surface is directed laterally and anteriorly. That of the 
right kidney is in contact with the adrenal, liver, duodenum and 
colon and that of the left kidney with the adrenal, stomach, spleen, 
pancreas, jejunum and colon. The 'posterior surface rests upon the 
diaphragm, lumbocostal arches, and psoas major and quadratus 
lumborum muscles. The 'medial border is concave and contains the 
hilum through which pass antero-posteriorly the renal vein, artery 
and pelvis. Immediately adjacent and loosely adherent to the 
kidney, there is a fibrous tissue investment that is lined by an in- 
complete layer of smooth muscle. On cut surface, the kidney pre- 
sents an outer portion, the cortex, and an inner portion, the medulla. 
The latter exists in the form of pyramids between which the cortex is 
insinuated in small projections called renal columns (of Bertin). 



Fia. 340. — Normal kidney showing glomerulus with its afferent aieteiiole, pioximal 
convoluted tubules P, Ilenle’s loop H and distal convoluted tubules D x 100. 

The arterial supply is from the aorta, usually by way of a single vessel, 
but occasionally also by way of accessory polar arteries. The 
veins drain into the renal veins which empty into the inferior vena 
cava. The lymphatics join the upper aortic nodes. The nerve sup- 
ply is from the celiac plexus and the tenth, eleventh, and twelfth 
thoracic nerves. 

Histologically, the functional unit of the kidney is the nephron 
(Fig. 340). It consists of (1) a glomerulus — essentially a tuft of 
capillaries invaginating the upper portion of a tubule. It is sur- 
rounded by an outer membrane (Bowman’s) which is entered by an 
afferent vessels and which is continuous with the second portion of 
the nephron, (2) the proximal convoluted tubule, (3) Henle’s loop 
and (4) distal convoluted tubule. The latter is joined by a short 
tube with the collecting tubules which empties into the calyx. The 
tubules are lined with cuboidal epithelial that varies somewhat ac- 
cording to the level. The stroma of the kidney is composed of 
scanty^ connective tissue in which course veins, arteries and nerves. 
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PATHOLOGY 

Congenital Anomalies — Developmental malformations, of the 
kidne> may he listed as follows (1) Agenesis — complete absence of 
renal parenchyma on one or both sides (2) Aplasia — defective 
formation The kidnej is smaller than normal and composed of 
embiyomc or calcified parenchyma (3) Hypoplasia — a miniature 
kidney which however is normal lustologicalK (4) Hypertrophy — 
an increase in size (5) Change m form — short, long or round (6) 
Fusion — the most common is union of the lower poles across the 
midline to form the horseshoe lidney The ureters descend anterior 
to the renal substance (7) Ectopia (djstopia) — pre'sence of the 
kidney any place between its normal po&ition and the pelvis \t 
or below the pelvic brim is the most common site (8) Crossed 
ectopia — presence of both kidnejs on the same bide with or without 



Fic 341 — Poljcjstio kidnc\ 


fusion of the two parencb>mas {*)) Eolation — incomplete or ex- 
cesbive (10) Supernumery lidney — excess number (usuall> one) 
The extra kidne> is ordinarilj smaller than, and located below, the 
normal {11) Cysts These may be single, multiple or numerous 
The latter is know n as polycystic I idney and is congenital Although 
its genesis is ‘>till disputed, the present concensus is that the cjsts 
result from faultj fusion of the collecting and convoluted tubules 
and from persistent primary tubules of the metanephros which 
ordinanlj disappear Most cjsts are thus glomerular or secreting 
tubular Some, however, are excretory tubular, that is, arise from 
collecting tubules and are said to eventuate from fibrous tissue 
occlusion of the lumens Grossly, the kidne) s are normal in si/e or 
greatly enlarged, and contain innumerable cj<its that are a milli- 
meter or less to several centimeters in diameter (Fig 341) Thej 
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are often bluish tinged; contain clear fluid, and are lined with a 
smooth membrane. P.atients with polycystic kidneys die either 
from renal failure or from hypertension. Solitary or multiple cysts 
are congenital and arise similarly to those in polycystic kidneys, or 
they are acquired and develop as a result of low grade infection, 
fibrosis and tubular obstruction. They may measure as much as 
15 cm. in diameter. They are clinically significant (1) when they 
become large enough to be felt and to produce pain, (2) when they 
cause hypertension and (3) when they become infected. 

Inflammations. — Surgically important inflammatory lesions of 
the kidney consist of (1) non-specific, such as carbuncle, perinephritis 
and perinephric abscess, and pyelonephritis and (2) specific granu- 
lomatous, such as tuberculosis, syphilis and actinomycosis. Syph- 
ilis of the kidney is rare. It exists as a diffuse parenchymatous or 
interstitial infection and as a gumma. Actinomycosis is also rare 
and is practically always secondary to lesions of adjacent structures. 

Carbuncle of the kidney is similar to carbuncle of the skin, that 
is, it consists of a collection of pyogenic abscesses in the parenchyma. 
It is usually caused by staphylococcus aureus. The organisms reach 
the kidney by way of the blood stream from a primary focus in the 
skin. The cutaneous infection, which is usually a furuncle or a 
carbuncle, precedes the renal infection from a few days to many 
months, with an average of about two months. Initially, the 
symptoms are quite vague. There are indefinite pain in the flank, 
malaise, prostration, fever, chills, tenderness in the region of the 
kidney and, occasionally, signs of supradiaplmagmatic pulmonary 
infection. The blood culture is occasionally positive and the urine 
may contain leukocytes and erythrocytes. Grossly, the kidney is 
usually irregularly enlarged and bossed and the capsule is adherent. 
Cut surfaces disclose one or more acute abscesses. They are sharply 
circumscribed, irregularly outlined and measure as much as 6 to 8 
cm. in diameter. The walls are grey and of varying thickness; the 
inner surfaces are ragged and necrotic, and the centers are filled 
with thick creamy yellowish pus. Histologically, from within out 
there are debris, neutrophils and granulation tissue. Treatment 
consists of administration of sulfonamides and antibiotics, such as 
penicillin. If these are not curative, surgical intervention in the 
form of incision and drainage, enucleation of the carbuncle or 
nephrectomy is indicated. The mortality rate in reported cases 
has been high. 

Perinephritis and perinephric abscess are infections of the fatty 
tissue around the kidney that is within the confines of the renal 
fascia. The causative organisms are many, but the most common 
ones are staphylococci, streptococci, colon bacilli and tubercle 
bacilli. The routes of infection are (1) hematogenous from foci 
elsewhere in the body. Usually there are no predisposing local 
factors, but sometimes there may be preceding renal trauma with a 
subsequent hematoma, and (2) extension from adjacent organs and 
tissues. Of these, the kidney heads the list. Other structures are 
vertebra, lungs, pleura, appendix, colon and pelvic organs. The 
clinical manifestations are similar to those in renal carbuncle. In 
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addition, there arc a mass in the lumbar legion and roentgenographic 
changes The^e consist of an entailed lenil sllado\^, scoliosis of 
the spine m ith the conca\ itv directed tow ards the >*^1 elhng, deformitj’’ 
of the renal pehis and obliteration of the psoas shadow 

Grossly, the perirenal space is distended to a flask-hke shape with 
the tapering end directed along the pelv is and ureter Tlie mass is 
attached to the ciiaphiagm, psoas muscle, quadratus lumborum 
muscle, \ ertebrac, peritoneum and abdominal muscle The kidne\ , 
m the upper portion, is surrounded by denselj adherent, gre> or 
hemorrhagic, extremely firm sclerotic tissue or by more edematous 
tissue that is diffusely permeated with pus or contains frank abscesses 
Histologically, there are fibrosis, edema and Ieukoc>tic and plasma 
cell infiltration with or without breakdown of tissue 

Treatment consists of administration of sulfonamides and anti- 
biotics (penicillin), supplemented if necessary bj suigical incision 
and drainage l-he dcaih rate in recorded ca^b has been about 25 
per cent 

Pyelonephritis laan infection of both the pelvis of the kidney and 
the parenchyma Formerly much was said about pyelitis — as 
though the infection weie limited to the pelvis It is now known 
that such does not occur and tint in all cases the renal parenchyma 
suffers as well Ihe di^easo may be acute, chronic or recurient 
Ordinary pyogenic organisms may be isolated m the acute or recur- 
rent stages but they cannot be found, as a lule, in tlie chrome stage 
The route of infection n either hematogenous or ascending from the 
lower urinary tract Ihe latter is almost always associated with 
some ob^tructlon to the outflow of unne If the obstructive lesions 
are congenital the infection may start m infancy or early childhood, 
but if they an acquired the age of onset will vary Clinically, the 
acute infections arc cliaracterized by combinations of fever chills, 
pain, pallor, tenderness over the kidney, djsuna, pyuiia, bacteremia 
and anemia, while chronic infections inav reveal, m addition, hyper- 
tension and uremia 

Grossly, the kidney in acute pyelonephritis is usuallv enlarged ard 
swollen The capsule is adheient, the cut edges aie everted, the 
cortico-medullary demarcations are obscured, there is radial streak- 
ing of the parenchyma, and there may or may not be detectable 
i-ortieal absces‘'es The pelvi* is dilated and its muco«a is red and 
covered with an exudate Histologically, the pelvic mucosa may be 
ulcerated and the tunica propna is edematous, hemoirliagic and in- 
filtrated with neutrophils and lesser numbers of plasma cells md 
lymphocytes The interstitial tissue of the renal parenchyma is 
similarly affected The capillaiies are prominent, engorged and are 
sometimes filled with thrombi Scattered throughout, there are 
collectionh of neutrophils with breakdow n of tissue to form abscesses 
The glomeruli and tubules are compressed, distorted and incon- 
spicuous The lumens of the latter frequently contain neutrophilic 
casts In the chronic and healing or healed stages, the kidneys are 
usually reduced m size If both aie affected, the distortion is un- 
equal The capsules are adheient, often tearing away a portion 
4.1,. -nderlymg parenchyma The cortex is finely and, more 
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are often bluish tinged; contain clear fluid, and are lined with a 
smooth membrane. P.atients with polycystic kidneys die either 
from renal^ failure or from hypertension. Solitary or mulliple cysts 
are congenital and arise similarly to those in polycystic kidneys, or 
they are acquired and develop as a result of low grade infection, 
fibrosis and tubular obstruction. They may measure as much as 
15 cm. in diameter. They are clinically significant (1) when they 
become large enough to be felt and to produce pain, (2) when they 
cause hjrpertension and (3) when they become infected. 

Inflammations. — Surgically important inflammatory lesions of 
the kidney consist of (1) non-specific, such as carbuncle, perinephritis 
and perinephric abscess, and pyelonephritis and (2) specific granu- 
lomatous, such as tuberculosis, syphilis and actinomycosis. Syph- 
ilis of the kidney is rare. It exists as a diffuse parenchymatous or 
interstitial infection and as a gumma. Actinomycosis is also rare 
and is practically always secondary to lesions of adjacent structures. 

Carbuncle of the kidney is similar to carbuncle of the skin, that 
is, it consists of a collection of pyogenic abscesses in the parenchyma. 
It is usually caused by staphylococcus aureus. The organisms reach 
the kidney by way of the blood stream from a primary focus in the 
skin. The cutaneous infection, which is usually a furuncle or a 
carbuncle, precedes the renal infection from a few days to many 
months, with an average of about two months. Initially, the 
symptoms are quite vague. There are indefinite pain in the flank, 
malaise, prostration, fever, chills, tenderness in the region of the 
kidney and, occasionally, signs of supradiaphragmatic pulmonary 
infection. The blood culture is occasionally positive and the urine 
may contain leukocytes and erythrocytes. Grossly, the kidney is 
usually irregularly enlarged and bossed and the capsule is adherent. 
Cut surfaces disclose one or more acute abscesses. They are sharply 
circumscribed, irregularly outlined and measure as much as 6 to 8 
cm. in diameter. The walls are grey and of varying thickness; the 
inner surfaces are ragged and necrotic, and the centers are filled 
with thick creamy yellowish pus. Histologically, from within out 
there are debris, neutrophils and granulation tissue. Treatment 
consists of administration of sulfonamides and antibiotics, such as 
penicillin. If these are not curative, surgical intervention in the 
form of incision and drainage, enucleation of the carbuncle or 
nephrectomy is indicated. The mortality rate in reported cases 
has been high. 

Perinephritis and perinephric abscess are infections of the fatty 
tissue around the kidney that is within the confines of the renal 
fascia. The causative organisms are many, but the most common 
ones are staphylococci, streptococci, colon bacilli and tubercle 
bacilli. The routes of infection are (1) hematogenous from foci 
elsewhere in the body. Usually there are no predisposing local 
factors, but sometimes there may be preceding renal trauma with a 
subsequent hematoma, and (2) extension from adjacent organs and 
tissues. Of these, the kidney heads the list. Other structures are 
vertebra, lungs, pleura, appendix, colon and pelvic organs. The 
clinical manifestations are similar to those in renal carbuncle. In 
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addition, there are a mass m the lumbar region and roentgenographic 
changes These consist of an enlarged renal shadow, scoliosis of 
the spine n ith the conca% ity directed ton ards the elhng, detormity 
of the renal pehis and obliteration of the psoas shadow 

(^rossfy, the perirenal space is distended to a dask-hke shape with 
the tapering end directed along the pcUis and ureter The mass is 
attached to the diaphiagm, psoas muscle, quadratics lumborum 
muscle, \ ertebrae, peritoneum and abdominal muscle The kidney, 
in the upper portion, is surrounded b> denseb adheient, giey or 
hemorrhagic, extremely firm sclerotic tissue or bj more edematous 
tissue that IS diffuseH permeafedwitb pus or contains frank abscesses 
Hi&loloqicaUy, there are fibrosis, edema and leukocytic and plasma 
cell infiltration with or without breakdown of tissue 

Treatment consists of administration of sulfonamides and anti- 
biotics (penitiHin), supplemented if necessary bj surgical incision 
and drainage The death rate m recorded cases lias been about 25 
per cent 

Pyelonephritis is an uifectiouof both the pehis of the kidney and 
the parenchyma Foimcrlj much was said about pjelitis — as 
though the infection were Imiited to the pehis It is now known 
that -^uch docs not occui and (hat in ill cases the renil parenchyma 
suffers as well Ihe di''ease maj be acute chronic or recurrent 
Ordmarj pyoqemc organisms may be isolated in the icute or rccur- 
lent stages but tliey cannot be found, as a rule, in the chrome stage 
The loute of infection is either liematogenous or ascending from the 
lower urinary tract The latter js almost always associated with 
some obstruction to the outflow of urine If the obsliucti\e lesions 
are congenital, the infection may start in infancy or early childhood, 
but if they aie acquired the age of onset will \ary ChmeaVy, the 
acute infections are characterized by (ombinations oi feter, chills, 
pam, pallor, tenderness oxer the kidney . dy-»una, pyuiia, bacteremia 
and anemia, while chiomc infections mav re\eal, m addition, hyyier- 
tension and uremia 


Grossly, the kidney m aevit pyelonephritis is u&ually enlarged and 
swollen The capsule is adherent, the cut edges are exerted, the 
cortico-medullary demarcations are obscured, there is radial streak- 
ing of the paienchyma, and there may or may not be detectable 
cortical abscesses The pelvis is dilUed and its muco&a is red and 
covered with an exudate Htsiologically, the pelvic mucosa may be 
ulcerated and the tunica propria is edematous, hemorrhagic and in- 
filtrated with neutrophils and lesser numbers of plasma cells and 
lymphocyte'5 The interstitial tissue of the renal parenchyma is 
similarly affected The capillaries are prominent, engorged and aie 
sometimes filled with thrombi Scattered throughout, there are 
^llcctions of neutrophils with breakdow n of fis'^ue to form absces'^es 
Tlie glomeruli and tubules are compressed, distorted and incon 
spicuous ilie lumens of the latter frequently contain neutrophilic 
casts In the chronic and healmg or healed stages, the kidnevs arp 
usually reduced m size If both arc affected, the distortion is im 
equal ihe eapsulca aic adherent, often tearing away a portion 
of tlio undcrljing parenchjma Ihe cortex is fmelj and! mo™ 
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important, deeply and irregularly scarred. Between the latter the 
renal tissue is hypertrophied. The calyces and pelvis are thick, 
usually dilated and less often contracted. Histologically, the 
dominant process is fibrous scarring. In these areas, the glomeruli 
are hyalinized, the tubules are reduced in number, and some are 
dilated and filled with hyalin casts. In other areas the interstitial 
tissue is increased in amount and is infiltrated with plasma cells 
lymphocytes and occasionally macrophages. The smaller arteries 
and arterioles show intimal fibrosis and concentric increase of con- 
nective tissue cells — the so-called proliferative endarteritis. 

Treatment of pyelonephritis is directed towards relieving the 
urinary tract obstruction when it is present, and ridding the patient 
of the causative organisms by the administration of sulfonamides and 
antibiotics. If the disease is unilateral and if it is attended by 
hypertension, nephrectomy is worthy of trial. 



Fig. 342. — Cascatmg tubeiculosis of the kidney. 


Tuberculosis of the kidney is always secondary to some other 
focus in the body. It is, of course, caused by the tubercle bacillus 
which usually reaches the kidney by way of the blood stream. The 
disease occurs at all ages but is most common between twenty and 
forty years, and it affects males twice as frequently as females. It 
is often symptomless until the infection has spread to the pelvis, 
ureter and bladder. The latter is attended by frequency, urgency and 
dysuria. In more than one half of all cases, there is gross hematuria. 
There may, in addition, be a dull aching pain or a sense of heaviness 
in the region of the kidney. Cystoscopy usually discloses the lepons 
in the bladder already described, and pyelography reveals filling 
defects. Tubercle bacilli can ordinarily be isolated from a twenty- 
four hour sample of urine. 

The types of renal tuberculosis that are of importance to tne 
surgeon are tuberculoma and the ulcero-caseous variety. Tuber- 
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cuhma ib rare Grossly, it exists -is a well encapsulated mass of 
necrotic and caseous tissue that occupies any portion of the paren- 
cloina, that often presses upon and distorts the caljces andpehis 
and that usuall} mcasuies from 4 to 8 cm in diameter The ulccro- 
caseous \anety is common, and usually staits as a tubeicle oi con- 
glomeration of tubercles that aie located m the medulla Gradu- 
ally, these enlarge, coalesce, bieakdown and again spiead to adjacent 
tissue until all of the medulla and all but a peripheral rim of the 
cortex are con\erted into irregulai, communicating abscesses (Fig 
342) When these connect nith the pelvis, the necrotic material 
IS discharged uith the urine and the le&ions remain as cavities 
Their inner surfaces are ragged, grey, necrotic and friable and their 
V alls are thick and fibrotic When the abscesses do not communi- 
cate uith the peUis the necrotic and caseous material is retained 
A superimposed pjogemc infection often alteis the pictuie His- 
tologically, the characteristic unit is tlie tubercle and is similar to 
that in other organs and tissues 

Tuberculosis of the kidne> is suspected in the presence of hema- 
turia and symptoms of bladder irritability, particularly in patients 
with known diseases elsewhere The diagnosis is confirmed bj 
c>&toscop>, pjelography and the isolation of tubercle bacilli m the 
urine Treatment is medical first and only wlien this fails is it surgi- 
cal The latter consists of ncphrectomj and is earned out (1) 
when the renal mfcction is unilateral and tliat in other organs is 
healed or quiescent, (2) occasionallj when the renal disease ist bi- 
lateral, but when one side is extensive and (3) when the pulmontarj 
or other lesions are actwe, but the renal lesion causes unbearable 
pain or is retarding healing of the extra-renal disease Without 
surgical treatment most of the patients die within three yeais, 
whereas over half of those with nephrectom> are aliie and well ten 
jears postoperatuely 


Tumors — Neoplasms of the kidnev ha\e been i ariou&l) classified 
Some of the classifications are simple, while others are complicated 
It appeals to the author that one based upon histogenesis is just as 
adequate in the kidnej as it is in other organs Ihus from epithe- 
lium there arises an adenoma, papilloma and carcinoma, from adie- 
nalrei)ts,ahvpernephroma, from primitiveembr>onic tissue aneir- 
br>oma (Wilm’s tumor), from blood ’ves'?els, a hemangioma and 
hemangiosarcoma, from fat tissue, a lipoma and hposarcoma from 
connectue tissue, a fibroma and fibrosarcoma, from muscle a 
lelom^ oma, leiom> osarcoma, rliabdomyosarcoma and myoblastoma 
from lymphoid tissue (reticulum cells), l>mphoblastomas mcludinv 
the leukemias , from ner\ e tissue, a neurofibroma, neurofibrosarcoma 
and sympathoblastoma, and from distant areas, metastatic tumors 
Of the entire group, the three most common and clinicallv most 
important tumors are hemangioma, carcinoma and embryoma 


- «-» —7 ciiiuryuina 

Hemangioma —This tumor is less fiequent m the kidne-vs tlnn 
It is m the skin and other organs of the hnAx Tf .= V 


,t IS m the skm and other organs of the bodj It is found anvuhere 
m the parenchj ma and measures from less than 1 cm to mme f 
10 cm m diameter It is shaiplj circumscribed extern n IK k ^ f 
moderalolj firm and deep red to purple m color’ €0^00^™ 
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rather solid and pinkish grey or more frequently, they are sponge- 
like and filled with blood. Histologically, the tumor is of a capillary 
or cavernous type. It has no predilection for either sex and is most 
common in the fourth and fifth decades of life. The smaller tumors 
are usually asymptomatic unless they break into the pelvis when 
they are accompanied by hematuria. Larger tumors may in addi- 
tion produce inconstant pain and, rarely, they are palpable. Treat- 
ment is nephrectomy. The prognosis is good. 

Carcinoma. — This is the most common malignant renal tumor in 
adults, and it is said to constitute about 2 per cent of all cancers. 
Its histogenesis has been the subject of considerable discussion 
which has not been resolved even today. It is probable that,each 



Fig 343 — Carcinoma of the kidney. 


of the three main theories accounts for some of the growths. These 
are (1) that the tumors arise from renal epithelium which is found 
in the tubules. Bowman’s capsule and glomeruH, (2) that they orig- 
inate from inclusions of totipotent cells of the Wolffian ridge, and 
(3) that they develop from adrenal nests. The latter theory was 
proposed by Grawitz who called such lesions hypernephromas. Since 
his contribution, they have also been known as Grawitz tumor and 
hypernephroid tumor. Carcinoma of the kidney is ordinarily 
found between the ages of forty and seventy years, and it affects 
males twice as frequently as females. Sometimes, the lesions are 
silent and a metastatic focus is the first to attract attention. Sooner 
or later, however, the majority are attended by painless hematuria, 
pain in the renal area, palpable mass, lo.ss of weight, weakness and 

anemia. 
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Grossly, the tumor is usually found m one kidney, but cases of 
bilateral primary cancers arc described An> portion of the kidney 
ma> be affected, although the fa\orcd site is at a pole (Fig 343) 
llic lesion measures from 1 to 30 cm in diameter As a rule, it is 
encapsulated and sharplj demarcated from the compressed adjacent 
renal parenchjma Its external surface is globular but irregularly 
bossed Cut surfaces disclose, a flat or slightly bulging ^arlegated 
mass of tissue tra^ ersed b> thin or broad fibrous trabecula The 
tumor IS orange colored, jellonish, grej or hcmorrliagic It fre- 
quentlj discloses large areas of complete necrosis into which hemor- 



Fig 344 liG 345 


1 iG 344 — Clear cell caicuiuma of Uic kidnty \ 100 
tiG 345 — Papillary earcuoma of the kidney x 100 


ilnge rcadilj occurs Foci of calcification ma> oi ma> not be de- 
tected grossl> Histologically the most common \anet> is the so- 
called clear cell carcinoma Tins consists of sheets, cords or aheoli 
composed of large poljhedral often gl>cogcn or fat containing cells 
(Fig 344) Their borders are distinct, the cj toplasm stains lightly 
aud lb reticulated or % acuolated, and the nuclei arc central or shgbtl> 
ccccntnc, round, relatiielj small and e\enl> stained Tumor giant 
cells arc sometimes frequent The cells are often several lajers 
deep and grouped around thin eapillanes At other times, the\ at- 
tempt to form renal tubules The supporting stroma is usualK 
extrcinelj scant> and is well-\ascularizcd Necrosis is frequent 
ilie clear cell tumors are often mixed with the granufar cell \ariet) 
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These are composed of much smaller cuboidal or spindle cells that 
tend to line tubular spaces and collect into tuft-hke clusters which 
resemble glomeruh. The cytoplasm is granular and eosinophilic 
and the nuclei are small round or oblong and intensely basophilic. 
A third variety of primary renal carcinoma is the ad£.normlous and 
'papillary tjqpe. Here the cells are usually cuboidal, quite uniform 
and regular (Fig. 345) . They form acini that resemble renal tubules 
and they line fibrous or connective tissue stalks to form long or short 
intra-acinar or intracystic papillae. 

Spread of carcinoma of the kidnej'' is by direct extemsion to the 
pelvis, renal vein and inferior vena cava and by lympliatics and blood 
stream to distant areas. The organs most frequently affected are 
the lungs, bones, liver and lymph nodes. Freak metastases some- 
times occur. The author has seen one case in which there was a 
solitary nodule at the base of the tongue and another case where the 
parotid gland alone was involved. 

The diagnosis of renal carcinoma is established from the histoi^'", 
a roentgenogram of the abdomen which may reveal a tumor ma.ss, 
urograms which show distortion of the calyces and renal pelvis, and, 
rarely, by finding tumor cells in the urine. Treatment is surgical 
removal followed bj'' irradiation. The five year survival rate varies 
from 15 to 30 per cent. 

Embryoma. — This tumor, also known as 'mixed tumor and Wilra^s 
tumor, usually occurs in infancy and early childhood, although cases 
have been recorded in as late as the eighth decade of life. It doubt- 
lessly arises from primitive nephrogenic tissue, affects both sexes 
with equal frequency, and has no predilection for either kidney. 
The most common initial symptom is swelling of the abdomen due 
directly to the tumor. Later, there are abdominal pain, loss of 
weight, constipation, fever, leukocytosis and anemia. 

Grossly, the tumor usually measures 10 to 30 cm. in diameter and 
weighs as much as 3500 gm. It is round, bossed and surrounded by 
a thin cap.sule which is often penetrated by tumor tissue. The 
kidney may be pushed aside, although it is often engulfed or com- 
pletely destroyed. Cut surfaces disclose light brown or grey soft 
moist but friable tumor tissue that has the appearance of sarcoma 
(Fig. 346). There may be scattered foci of necrosis and hemor- 
rhage, but fibrosis or fibrous tissue trabeculae are not prominent. 
Histologically, the cells are round, oval or spindle-shaped (Fig. 347). 
The cytoplasm is scanty, ill-defined and of a poor quality. The 
nuclei are round, oval or somewhat distorted, but they are small 
and hyperchromatic. In some areas, the tissue is solid and dense 
or myxomatous while in others, it tends to form acini and glomeruli. 
The supporting connective tissue is so scanty that it is practical!}' 
non-existent or it is somewdiat more abundant and edematous. 
Thin-Avalled capillaries while present are not conspicuous. Other 
elements which are found in these tumors are smooth and striated 
muscle, bone and cartilage. Embryomas spread by direct extension 
to neighboring organs and tissues, and less often by metastasis to 
Ivmph nodes, lungs and brain. 

q'he only fife saving treatment is surgical extirpation. Althougn 


Fig 347 — Embrj oma ot the kidney showing an attempt at acinar formation x 100 


tJie&e tumors are radiONcnsitne, irradiation alone does not prevent 
recunences, metastases and death It may be u'^ed preopera tiv elj 
to shrinh the tumor, but some authors contend that one is not 
justified m delating operation even that long The jounger the 
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patient, the better the prognosis. Probable cures are reported in as 
high as 25 per cent of all cases. 

Mechanical Disturbances. — ^These will be briefly considered under 
the following headings : renal changes in secondary shock, aneurysm 
of the renal artery, renal hypertension, trauma, bilateral cortical 
necrosis, nephroptosis, hematuria, urinary calculi and urinary tract 
obstruction. 

Renal Changes in Secondary Shock. — ^Under this title is included a 
clinico-pathological entity affecting primarily the kidneys and called 
hepato-renal syndroma, nephrosis, clinically acute nephritis, acute 
hematogenous interstitial nephritis, extra renal azotemia, acute 
interstitial nephritis and crush syndrome. The syndrome has been 



Fig 348 — Renal changes in secondary shock illustiatmg congestion of glomeiuh, 
degenei ation of the tubules, casts, and edema and cellular inhltration of the supporting 
connective tissue, x 60. 

described in association 'with a wide variety of clinical disorders 
among which are peritonitis, septicemia, abscess, pneumonia, 
transfusion reactions, postoperative shock, intestinal obstruction, 
crushing injuries, hver disorders, chemical poisoning by sulfonamides 
mercury bichloride, carbon tetrachloride, iodides, quinine and can- 
tharidine, and massive destruction of tumor tissue. Clinically, the 
syndrome is characterized by a sudden or insidious onset of 
peripheral vascular collapse or better known as shock. There are 
hemoconcentration, drop in blood pressure, increasing oliguria, 
anuria and either death in uremia or recovery. Gi’ossly, the kidneys 
are enlarged, congested, and show obscuring of the cortico-medullary 
demarcations, an eversion of the cut edges and swollen cortices. 
Histologically, the glomeruli are normal or congested and contain 
edema fluid (Fig- 348). The tubules are dilated; their epithelium 
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IS deKenerated, necrotic or regenerated, and their lumens contain 
pigment, hjalin or cellular caits The interstitial tissue shons 
edema and an infiltration i\ith plasma cells, bmphocjtes and neu- 
trophiles Since the priman conditions are so di\ ergent and since 
most of them are attended by tissue destruction it is thought that 
a common cause of the renal changes is a protein or protein split 
product and that this acts by naj of producing peripheral lascular 
collapse or shock Treatment is prutiatil^ medical under mIucIi 
regime manj patients recover In selected cases, renal decapsula- 
tion lias been performed with good icsults Whether these cases 
would have recoiered without operation is impossible to saj 

Aneurysm of the Renal Artery — ^This is not common While 
some cases may be of congenital origin, most are acquired and result 
from amthing that weakens the arterial wall Among such agents 
are trauma, infection as pneumonia, rheumatic fe\er, endocarditis, 
■siTiliilis and periarteritis nodosa, and degenerations as arterio- 
sclerosis Pathologically, renal aneurysms are divided into (1) true 
— saccular dilatations n herein the wall is weakened, bulges as a 
whole and contains all the coals, and (2) false — actually an intra- 
mural hematoma with destruction of most of the wall The size 
V anes from a few millimeters to 20 cm in diameter The mass may 
rupture into the pelvis or perirenal tissue and cause hemorrhage, or 
It may compress the renal artery , produce renal ischemia and result 
m hj pcrteiision Other manifestations are pain m the loin, palpable 
mas-5, rarely hcmatuiia and radiologieally an extrarenal tumor which 
may show areas of ealcJication Trcaimeni, e\en m silent cases, 
sliould be nephrectomy 

Renal Hypertension — It has been proved bevond doubt, ex- 
perimentally and thmcally, that •'ome cases of hy'pertension are 
caused by ischemic renal tissue Although the exact mechanism is 
not yet known, it is thought that the juxta-glomerular apparatus 
secretes a substance called renin which in combination with a pseudo- 
globulin fraction of the blood (hyperten^vinogen oi renin-activator) 
releases hvpertensin or angiofomn This causes v aso-constnction 
and an elevated blood pressure In man, the causes of renal ischemia 
may be divided into those that affect primarily the lenal artery or 
its branches and those that affect primarily the parenchyma The 
former consist of embolism, thrombosi*;, arteriosclerosis, peri- 
arteritis nodosa, congenital narrowing of lumen, aneurysm of the 
renal artery, kinks of the renal pelvis, and narrowing of the artery 
from external pressure bv lymphosarcoma, hydatid cyst, aneurym 
of the aorta and calcified hematoma Primary parenchymal lesions 
causing hypertension are eongemtal hypoplasia, polycystic disease, 
py elonepliritis, tuberculosis, rarely renal neoplasms, hy dronephrosis 
py onepliro'!!'!, nephroptosis and renal trauma Grossly, the ischemic 
kidney is usually atrophic, while the remaining one is ordinarily 
normal Histologically, the ischemic kidney shows only a shrinking 
or degeneration of the paienchyma, while the unprotected kidney 
may show all the features of malignant nephrosclerosis Tlie most 
important of these aie arteriolar endarteritis and necrosis Treaf- 
mcnl IS directed towards removing the cause If this is unilateral 
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and if the changes in the unprotected kidney have not progressed 
to a stage of irreversibility, the chances of cure are good Other- 
wise, they are poor for the lesions in the second kidney are then self- 
perpetuating. 

Trauma. — Trauma to the kidney may result from penetrating or 
non-penetrating injury. The former is due to gun shot or stab 
wounds and rarely affects the kidney alone. The latter is due to 
kicks, blows or falls that are frequently sustained in automobile 
accidents, football games and the like. Clinically, there is a history 
of an injury following which symptoms may appear abruptly or may 
be delayed for hours or even days. If the trauma is severe enough, 
there is usually primary shock due to injury to the nerve plexus or 
adrenal gland. Recovery from this is often followed by renal pain, 
hematuria, exquisite tenderness, abdominal rigidity, palpable renal 
mass, and profound secondary shock. The actual damage to the 
kidney may consist of (1) local hemorrhagic extravasation with or 
without subcapsular hematoma, (2) incomplete rupture wherein 
deep lacerations involve the parenchyma and extend on the one 
hand through the capsule and on the other through the pelvis, (3) 
complete rupture wherein the lacerations extend through the cap- 
sule, parenchyma and pelvis and (4) tears of the renal vessels at the 
hilum. There may thus be extensive hemorrhage into the kidney, 
perirenal tissue and pelvis and, in tears of the pelvis, there are 
usually urinary extravasation and secondary infection. In most 
instances, the lesions mend themselves and the patient recovers. 
In a few, surgical intervention in the form of drainage, nephrectomy 
or repair is necessary. When the injury is confined to the kidney 
alone, the outlook is good, but when other organs are affected, the 
mortality rate is high. 

Bilateral Cortical Necrosis. — ^This is not a surgical problem and 
is included here only because it enters into a differential diagnosis 
and because, if the surgeon is not cognizant of the lesion, a nephrec- 
tomy may be erroneously performed. The condition is seen in 
pregnant and non-pregnant patients. In the latter group, males 
are affected twice as frequently as females, and the most common 
age period is between the second and fifth decades of life. Scarlet 
fever, diphtheria, tonsillitis, pneumonia, tuberculosis, and dysen- 
tery have been the most common accompanying diseases. Clini- 
cally, there are extreme tenderness in the loins and epigastrium, 
albumin, leukocytes, erythrocytes and hyaline and granular casts in 
the urine, and elevated non-protein nitrogen in the blood. Grossly, 
the kidneys are enlarged; the capsules are not or only slightly 
adherent; the external surface is of an irregular deep red to almost 
black mottled appearance; cut surfaces are diffusely affected by 
variously shaped confluent infarcts that present a mottled light and 
deep red, pink, grey and yellowish appearance, and the larger veins 
and arteries are devoid of thrombi or emboli. Histologically, tbe 
involved tissue is in various stages of degeneration, disintegration 
and necrosis. The intralobular arteries show necrosis and plugging 
of their lumens by thrombi. The necrosis doubtlessly eventuates 
fvnm ' ‘I of the iiitralobular arteries but the of these 
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occlusions are not known One eiq)lanation is that circulating 
endogenous or exogenous toxins produce vasospasm which results 
m paralysis, necrosis of the walls and thrombosis Since the lesion 
lb bilateral, it is not a surgical problem , , , , ,, , 

Nephroptosis — This means a dropped or mo\able kidney that 
was once normal in position and that receives its blood supply from 
the usual site m the abdominal aorta Its causes aie listed as an 
inadequate pocket m the curve of the spine, lack of supporting peri- 
renal fat and absence of the normal capsular “adhesions” It is 
seen in asthenic persons, m debilitating diseases, after childbirth 
and after trauma There are pam around the kidnej w ith radiation 
to the genitals, nausea and vomiting, and loss of weight When 
symptoms are abrupt and severe the condition is referred to as 
Dietl’s crisis Clinical manifestations are due to kinking of the 
ureter and retention of unne If the obstruction is unreliev ed, there 
will eventually develop hydroneplirosis, infection and calculi Treat- 
ment IS conservative m the form of gaining weight, strengthening 
the abdominal muscles and wearing abdominal supports If these 
fail, It consists of nephropexy For the operation to be successful, 
one must make certain that other causes of ureteral obstruction are 
not present 

Hematuria — ^This signifies grossly visible blood m the unne It 
IS a symptom and not a disease Its more important causes may be 
listed as follows (1) Conycnt/al— polycjstic disease of the kidne> 

(2) Infiammaiion— any portion of the urinary tract chief among 
which are acute cvstitis, tuberculosis of the bladder, chronic prosta- 
titis, p j elonephntis and the various forms of Bright’s diseases 

(3) Tumors — principal!} papillary neoplasms of the bladder, ureter 
and pelv is, but also hemangioma of the kidney and peh is, carcinoma 
of the kidney and leukemia (4) Mechanical — calculi, varicosities 
in the bladder and pelvis and trauma (5) Systemic — hemophilia 
and purpura 

Calculi — ^Urinary calculi can form, under certain conditions, in 
any portion of the urinary tract from the renal parenchyma to the 
external meatus of the urethra The usual site, however, is the 
pelvis of the kidney whence they migrate to the lower portions of 
the tract Ihe most common constituents of urinary calculi are 
calcium oxalate, phosphate, urate and carbonate and cj&tme and 
uric acid The sources of these matenals are drinking w ater, food 
and normal or abnormal break down of body tissues Ordinarily, 
the salts are held in the unne in suspension Wlien, however, they 
become too concentrated, they precipitate out, and once a nucleus 
IS formed, they adhere to the latter to form the stone In infected 
unne the nucleus con&ists of dead epithelial cells and bacteria, while 
m non-mfected unne it consists merely of cell-like colloidal droplets 
of the salt which have separated out after they have reached a cer- 
tain concentration Initially, these droplets are homogeneous but 
later, they become cry stallme with a radiating pattern Stones that 
form within the renal parenchyma are said to arise in the pen- 
tubular spaces by ingestion of calcium particles by phagocytes 
\\ hen these are formed beneath the epithelium of the papilla, they 
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may be extruded into the renal pelvis and there form the nucleus of 
a larger stone. The local causes of urinary calculi are: (1) Stasis 
of urine. This occurs when there is obstruction to the flow of urine 
in any portion of the urinary tract and it also occurs in the dependent 
pelves and calyces of patients immobilized for fractures, osteomye- 
litis and arthritis. The mechanism here is simply that stagnation 
allows more time for precipitation and that the precipitate is not 
washed away. (2) Infection. This, and particularly the urea 
splitting proteus group, renders the urine alkaline and alkalinity 
helps precipitation of calcium salts. (3) Hypercalcuria as seen in 
hyperparathyroidism and hypervitaminosis D. Sometimes urinary 
calculi are symptomless, whereas at other times they are attended by 
colicky pain, hematuria, burning on micturition, frequency, chills, 
tenderness in the flank, and leukocytes and erythrocytes in the urine. 



Fig 349 — Calculus in the pelvis of a kidney causing hydronephrosis 


Ch'ossly, the stones are variform. When small and in a large cavity 
such as the renal pelvis and bladder, they are of irregular shapes and 
sizes. They may be smooth or rough and vary in color from grey 
to black (Fig. 349). As they increase in size, they are moulded to 
fit the cavity in which they lie. Such a stone filling the pelvis and 
calyces of a kidney is referred to as a stag-horn calculus. Treatment 
consists (1) of correcting the causative factors, (2) assisting in the 
passage of the stones when they are being extruded, and (3) of re- 
moving them surgically. The ultimate prognosis is usually good 
but the morbidity may be high. 

Urinary Tract Obstruction. — ^This has been considered separately, 
in the present chapter, under each of the anatomic subdivisions so 
that only a few general remarks will suffice here. It is obvious that 
the entire urinary tract is a system of tubes and that when one por- 
tion of the tract is occluded, the portion above the obstruction 
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collect'^ urine and bccomea. dilated The cau'ies of obstruction, as 
has been noted, are numerous The most common sites are at the 
uietliro\e!=ical, uretero-\ esicil and ureterO'pelvic junctions It the 
obstruction is below the entrance of the ureters into the bladder, 
both right and left ureters and kidneys are affected, \\hereas if it is 
abo\e tlus lei el, onlj one side will be miolvcd The most serious 
manifestations are reflected in the kidnej parenchjnia In the 
absence of infection and m the presence of gradual obstruction the 
pelvis and calvces become increasmglj distended The renal tissue 
IS coirespondingb thinned, compiessed and atrophied so that the 
normal demarcations graduallj become obscured, the entiie cortex 
and medulla are reduced to a mere shell and all function is sup- 
pi es&ed Dilatation of the pchis of the kidney is known as hydro- 
nephrosis If the dilated peKis becomes infected and filled with 
pus the condition is then called pyonephrosis 
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Chapter XVIII 

MALE GENITAL SYSTEM 

EMBRYOLOGY 

The early formation of the male and female genital systems are 
identical. They make their appearance as the urogenital ridges in 
the 5 to 12 mm. embryo in conjunction with the kidneys. A 
thickening of the peritoneum on each ventromedian surface pro- 
duces a bulge, called the genital ridge. The superficial cells, known 
as germinal epithelium, give rise to an internal epithelial mass and 
to the definitive sex cells. Longitudinal furrows finally separate 
the gonads from the kidney and intestine after which they become 
the testes or the ovaries. Originally, both sexes also have male 
and female ducts. The former consist of salvaged mesonephric 
ducts and tubules. The latter, known as Mullerian ducts, develop 
front the urogenital ridge on the lateral side of the mesonephros 
near the cephalic pole. They appear as grooves. The cranial ends 
remain patent while the caudal ends close to form tubes. These 
grow interiorly along the lower ends of the genital ridges, which 
have meanwhile swung medially to unite in the genital cord._ They 
empty into the urogenital sinus in Muller’s tubercle which lies 
medial to the mesonephric ducts. The two duct systems persist 
until the sex is well-established, at which time one or the other 
disappears. 

At the 14 nun. stage, the gonads which will become testes are 
recognized by branched anastomosing strands of cells called testis 
cords and by the appearance between the covering epithelium and 
the testis cords of the tunica albuginea or capsule. The cords on 
the one hand give daughter cords which become the seminiferous 
tubules, and on the other they unite with another series of tubules 
at the upper pole called rete testis. The early testis cordis are 
composed of indifferent cells which later give rise to the sex and 
sustentacular cells of Sertoli. The supporting mesenchyma is 
differentiated into connective tissue and large interstitial cells. 
Some of the cranial mesonephric tubules become the efferent ductules 
of the epididymis and connect with the rete testis while some form 
the appendix of the epididymis. The mesonephric duct becomes 
the ductus deferens. 

The gonads are originally high in the abdomen. With growth 
they are gradually left more inferiorly until at ten weeks they he 
at the pelvic brim. Later each testis along with vaginal .‘■ac of 
peritoneum descends into the scrotum. In this, it is aided by the 
gubernaculum testis which is under the influence of the pituitary. 
The vaginal processes then become separated from the peritoneum 
and form the tunica vaginalis, and the ductus deferens with accom- 
panying nerves, ve.ssels and connective tissue forms the spertnalic 
cord The prostate arises as outpouches of the urethra and the 
seminal vesicles form as outpouches of the ductus deferens. 
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The externa} genitals first appear at six >seeks as the genital 
tubercle This ari'^es as a midlme protrusion from the ^entral 
surface of the bodj between the umbilicus and tail At seven weeks, 
it elongates to form the phallus which becomes capped with a 
rounded tip— the glaiis At ten weeks, the phallus becomes the 
perns The edges along the ventral urethral groove grow over and 
unite to form the urethra Two swellings at the base called labio- 
scrotal swellings grow caudal, and each produces one half of the 
scrotum At three months, a fold of skm called the prepuce dev elops 
at the base of the glans which it covers by five months At first 
the adjacent surfaces are fused, but later they again separate except 
along the under surface of the glans where the fusion persists as the 
frenulum The corpora caiernosa develops from the mesenchjma 
at seven weeks 


Penis 

ANATOMY 

The penis in the adult m the flaccid state measures approximatelj 
13 cm m length and 8 5 cm in circumfeience It is composed of 3 
c>hTidncal masses, i\amel>, 2 lateral— the corpora cavernosa penis 
and 1 median and postenor— the coipora cavernosa urethra The 
corpora caiernosa pems arc attached to the rami of the pubis bj crura 
The> are surrounded by a fibrous envelope compo‘'ed of super- 
ficial longitudinal fibers that surround both portions, and deep 
circular ones that surround each portion and unite medially to form 
the septum The corpora caiernosa urethra is expanded behind to 
form the bulb and anteriorly to form the glans It contains the 
urethra The pems a-s a whole is divided into (1) a root which lies in 
the perineum betw een the inferior fascia of the urogenital diaphragm 
and Colic’s fa<;cia and is attached to the pubis and suspensorj liga- 
ment, (2) a body forming the bulk of the organ It is enclosed by a 
fascia w hich is connected above to Scarpa’s fascia and below to dartos 
tunic of the scrotum and Colic’s fascia and (3) a glans which caps 
the organ Its tip is pierced by the urethra, while its base is ex 
panded to form the corona and back of this the neck The skm 
over the penis is loose and dark At its junction with the glans it 
forms a fold — the prepuce Mediallv and ventrallj the prepuce 
forms a fold called the frenulum At the neck and corona, there are 
preputial glands which secrete smegma The penis is supplied bj 
the deep and dorsal arteries of the penis which are branches of the 
internal pudendal artenes The venous drainage accompanies the 
arteries The nene supplj comes from the second, third and fourth 
sacral nerv es The lymphatics empt j into the inguinal nodes 
Histologically, the skin discloses abundant subcutaneous tissue in 
which theie is smooth muscle, but no fat tissue The fascias are 
composed of collagen fibers The corpora cavernosa penis and the 
corpora cav ernosa ui ethra consist of a sponge-like system of \ ascular 
spaces which aie lined with endothelium The> are separated by 
trabeculae of fibrous, coUagenoi^, elastic and muscle tissue, and are 
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continuous with both the arteries and veins. The preputial glands 
are modified subaceous glands. 


PATHOLOGY 


Congenital Anomalies. — Those concerned with the urethra have 
already been mentioned (p. 509). Abnormahties associated with 
the pern's proper may be listed as follows: absence, concealed (by 
the skin of the scrotum abdominal wall or perineum), hypoplasia, 
duplication or diphallus (all degrees from fissuring to complete 
doubling), torsion, phimosis (stenosis of the orifice of the prepuce), 
paraphimosis (strangulation of the penis by a stenotic preputial 
orifice which has been pulled up over the corona), adherence of the 
foreskin to the glans, absence of the foreskin, short frenulum (which 
during erection produces ventral curvature of the glans), and 
epithelial inclusions along the ventral surface. 

Inflammations. — The penis, being covered with skin, is subject to 
any of the cutaneous disorders that have been described in Chapter 
I and to most of those considered in connection with the anus. The 


inflammatory lesions may be listed as (1) non-specific which includes 
acute balanitis, furuncles, gangrene, lichen planus, herpes progeni- 
talis, balanitis xerotica obliterans and plastic induration (Peyronie's 
disease) and (2) specific granulomatous which includes tuberculosis, 
syphilis, chancroid, lymphopathia venereum, granuloma inguinale, 
and histoplasmosis. Furuncles of the penis are similar to furuncles 
of the skin. Syphilis has already been considered in detail in the 
first chapter. It usually occurs in the primary stage as the chancre, 
is less frequent in the secondary stage as mucous patches (condy- 
loma latum, and is rare in the tertiary stage as the gumma or diffuse 
inflammation. Chancroid, lymphopathia venereum, and granuloma 
inguinale have been described in the section on the anus. Histo- 
plasmosis is extremely rare and is similar to that described in the skin. 

Acute Balanitis. — This is an inflammation of the glans penis and 
is usually associated with inflammation of the prepuce. The pre- 
disposing causes are (1) congenital or acquired phimosis which favors 
uncleanliness, irritation from secretions and collection of smegma, 
(2) action of chemicals, such as mercury bichloride and phenol, (3) 
trauma as from tears of adherent prepuce and stones, and (4) 
metabolic product in the urine, such as sugar, phosphates, creati- 
nine, oxalates and urates. The aforementioned factors favor growth 
of bacteria which are the exciting causes. The bacteria consist of 
gonococci, Vincent’s spirochetes and fusiform bacilli, mixed in- 
fections including staphylococci, streptococci and pneumococci and, 
rarely, diphtheria bacilli. There are itching, burning, pain and 
discharge. The prepuce is inflammed, swollen and indurated. The 
quantity and quality of the pus varies with the type of infection. 
The apposing surfaces are congested, dull, covered with pus and 
superficially or deeply ulcerated. The histologic picture is non- 


^^^Gangrene. — Gangrene of the penis is not common. It is similar 
to and often associated with gangrene of the scrotum. While it 
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may be caused b> obstruction to the circulation, direct action of 
chemicals, se\ ere trauma or injury to “trophic” ner\cs, it frequentlj 
occurs m the pre'^ence of minor or insignificant trauma which serves 
as a portal of entry for i irulent streptococci, staphylococci and colon 
bacilli Laxity of the subcutaneous tissue allows rapid spread of 
the infection to in\ohe the entire penis, scrotum, thighs and 
abdominal wall The skin becomes red, tense, gloss>, hot, tender, 
painful and edematous The discharge is usually thin and bloodj 
A line of demarcation soon appeare and within a week the mvohed 
portion becomes black and separated as a &tnngy, foul smelling mass 
The condition occurs at all ages, but is most common m the third to 
fifth decades of life and is usually attended b> pam, fe\er and 
leukocytosis Treatment ib not standardized but among other things 
It should include the administration of sulfonamides or antibiotics 
The mortality rate is about 20 per cent 

Lichen Planus — This occurs as small flat red papules on the 
glans penis of adults HtsfoIojncoHy, there are hyperkeratosis, 
acantho'^is and hypertrophy or thinning of the rete pegs In the 
superficial portion of the conum and dermal papillae, there is a 
den^o infiltration witli Iymphoc>tes and few neutrophils Fre- 
quently, the exudate encroaches upon and destroys the basal cells 
of the epidermis The lesion is identical i\Jth that seen in other 
areas of the skin 

Herpes Progemtalis — ^This is characterized bj the appearance of 
small vesicles surrounded bj eiytbema They occur on the dorsum 
of the glans or on the prepuce They may or may not become 
secondanlj infected Since the lesion disappearb spontaneoush it 
IS not seen in the laboratory 

Balanitis Xerotica Obliterans — This inflammation is probablj 
identical with Iraurosis of the perns It is a progressiie atrophy of 
the glans that ultimatelj produces a stenosis of the external meatus 
Ihe imhal lesions appear as erjthematous patches on the piepuse 
and glans They are sometimes accompanied by a piofuse purulent 
discharge and ulceration, but more frequentlj , the> are gradually 
transformed into white atrophic patches and bands The corona 
disappears,, the frenulum is obliterated, adhesions form between 
the prepuce and glans, and the prepuce acquires a sclerotic band 
about 1 cm from its tip Initially, there is a leukocytic infiltration 
m the epithelium and papillae This is later replaced with lympho- 
cytes, epithelioid cells and plasma cells Lhe mflammatorj cells 
are then resorbed and lea\e m their stead marked fibrosis In the 
late stages, there are atrophj and hjperkeratimzation of the epidermis 
and den-'e acellular fibrosis of the upper portion of the dermis The 
lesion occurs at all ages Initially, it maj be sjmptomless or it 
ma> be accompanied b> intense pain, itching, burning and pricking 
Later, there is pain on erection, dimmution m sensation and inter- 
ference with sexual function 

Plastic Induration — Plastic induration of the penis is also known 
as Peyronie’s disease It consists of a cord or of plaque-like nodules 
of induration, located m the midhne of the dorsal portion of the 
penis The common locations are near the corona or the syraphasis 
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pubis. Histologically, the indurations are composed of avascular, 
acellular fibrous tissue that resembles a keloid. They may contain 
foci of calcification cartilage and bone. The lesion is usually found 
in patients beyond the age of forty years. It is accompanied by 
painful distortion of the penis on erection and increasing difficulty 
with intercourse. The curvature is usually directed upwards and 
backwards. Treatment has consisted of diathermic or surgical 
excision or radiotherapy. 

Tuberculosis. — Tuberculosis of the penis is rare. It may affect 
the skin, urethra or cavernous bodies. The route of infection is 
usually direct inoculation and rarely hematogenous. Direct inocu- 
lation results from infection of the urinary tract or from disease of 
the genital organs. In the latter instance, the mechanism is said 
to be implantation of ejaculated organisms upon the surface of the 
corona at the time of intercourse. Other methods of contraction 
have been sucking of the penis during ritual circumcision, buccal 
coitus and infected clothing. The most common locations of the 
cutaneous form are the corona and frenulum. The initial lesion 
may appear as a pimple, pustule or ulcer. The latter soon acquires 
a typical tuberculous appearance. The edges are irregular, sharp 
and undermined. The floor is first clean and then covered with 
grey necrotic material and the edges and base are indurated. Ad- 
jacent lesions coalesce until the whole corona, glans and, rarely, the 
entire penis are affected. Histologically, the characteristic unit is the 
tubercle. Treatment has consisted of surgical, chemical and electric 
destruction, and of light and irradiation therapy. It has not been 
too satisfactory. 

Tumors. — Histogenetically, neoplasms of the penis may be 
classified as follows: from the epithelium, certain “pre-cancerous” 
lesions, papilloma and carcinoma; from connective tissue, a fibroma 
and fibrosarcoma; from blood vessels, an angioma and endothe- 
lioma; from muscle, a myoma; from fat, a lipoma; from pigment 
producing cells (melanoblasts), a melanoblastoma; from meso- 
dermal and ectodermal elements, a teratoma, and from distant 
areas, secondary tumors. Most of the aforementioned neoplasms 
are extremely rare. “Pre-cancerous” lesions, papilloma, carcinoma 
and secondary tumors alone merit separate consideration. 

“Pre-cancerous” Lesions. — ^Under this heading the following 
conditions are often mentioned. (1) Leukoplakia. On the penis 
it is similar grossly and histologically to that seen in the mouth and 
elsewhere. It exists in the form of glistening white plaques that 
are located on the margin of the prepuce, the coronal sulcus, the 
corona, the frenulum and the meatus. Histologically, there are 
hyperkeratosis, hypertrophy of the prickle cell layer, prolongations 
of the rete pegs and marked lymphocytic infiltration of the papillae 
and upper portions of the corium. (2) Erythroplasia of Queyrat. 
This consists of one or more well-defined, undermined, indurated 
ulcers surround by an erythematous area. Histologically, there are 
hyperplasia of the epithehum, hypertrophy of the rete pegs, central 
denudation of the epithelium and marked erythrocytic engorgement 
of the adjacent capillaries. (3) Paget’s disease. This lesion is 
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extremely rare Both grossly and histologicallj , it is similar to 
Paget’s disease of the nipple While it is considered by some 
authors as precancerous, it is more likely that the lesion is a car- 
cinoma of the sweat glands that has secondarily affected the skin 
(4) Boujcn’s disease This lesion too is regarded by some as pre- 
cancerous but b> others it is considered as carcinoma in situ It is 
described m Chapter I 

Papilloma — PapiUoma of the peius is common There are tw o 
chief forms, (1) a peculiar t>pe of wart that discloses excessive and 
progressire keratosis and is known as the penile horn It is prone 
to cancerous transformation, and (2) conglomerate cauliflower or 
cock’s comb-like masses called condyloma accuminatum As already 
stated m Chapter I, it is not certain w hether this lesion is a true tumor 
or whether it is merelj a proliferation of epithelium due to a virus 
It IS found at all ages but is 
most common in earlj adult 
life Its locaUons are lining 
of preputial cavity, the coro- 
nal sulcus, corona and less 
often the glans In most of 
the cases, the prepuce is long 
and there is an associated 
infection U one time (he 
lesions were thought to be 
of venereal origin and weie, 
therefore, called ^enereai 
warts, gonorrheal wart^, and 
venereal vegetation*^ It is 
now known that the con- 
dition lias nothing to do with 
venereal diseases In moist 
areas, the growths are pink 
soft friable and easilj rubbed 
off Often thej become mac- 
erated, ulcerated and impart 
a most disagreeable odor 
Hlslolog^caJJy, tbej aie com- 
posed of papillary prolifera- 
tions with little keratmiza- 
tion, marked papillarj down growth and vascularized connective 
tissue cores Treatment has been diversified and includes circum- 
cision, local hygiene, surgical and electric destruction of the 
growths, irradiation and application of podophylhn ointment 
Carcinoma — Carcinoma of the penis is said to comprise from 1 to 
3 per cent of all canters m males The precipitating causes are not 
known, butthepredisposit^factorsnia> be listed as follows chronic 
inflammation, trauma, old scars, imtation b> smegma in the presence 
of a long prepuce, venereal sores, and the “pre-cancerous” lesions 
mentioned abov e Cancer of the perns occurs at any age but is 
most common m the fifth decade of life and beyond The onlv 
symptom may be a mild or severe constant or intermittent itching 



Fir 350 — FungaUnR caiciiioma ut the glans 
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In other cases, there are purulent discharge, pain, bleeding, ob- 
struction to outflow of urine, fistulas and “masses” in the groin, 

Grossly, the early lesions are variable. They are usually located 
on the glans or prepuce. They may start as a small wart, a papule, 
a fissure, an ulcer or a scaly patch. The colors are pink, bright red, 
dull red or brown. Initially, there is no induration. Sooner or 
later, however, the lesion enlarges to form (1) a fungating, papillary 
or cauliflower-like growth (Fig. 350). The surface is grey ulcerated, 
serrated, and covered with a foul exudate; the pedicle is usually 
broad, and the base infiltrates the subjacent tissue and is hard; or 
(2) an infiltrating, penetrating and ulcerating mass. The edges 
may be elevated or they may be even with the adjoining tissue, but 
they are always hard and the induration is ill-defined. The floor 
is covered with grey, necrotic, foul material and the base penetrates 
the penis to varying depths, often occluding the urethra or per- 
forating it to produce fistulas. Histologically, the growth is a 
squamous cell carcinoma and discloses the usual degrees of differ- 
entiation or anaplasia. Spread of carcinoma of the penis is, as a 
rule, by way of the lymphatics to the superficial and deep inguinal 
nodes which drain into the external iliac nodes and, less frequently, 
by way of the lymphatics along the dorsal vein which enter the 
external iliac nodes directly. Visceral metastasis is most common 
to the liver and is said to occur in 15 per cent of the cases. 

The diagnosis is often difficult when the lesion is small and usually 
cannot be made without recourse to a biopsy. Treatment consists 
of (1) irradiation, when the cure rate is reported as high as 62 per 
cent, and (2) partial or total amputation of the penis with dissection 
of the inguinal nodes in which case the cure rate is recorded as high 
as 57 per cent. This lower figure is due to the fact that surgically 
treated lesions are more advanced. Death is usually due to sepsis 
and cachexia. 

Secondary Tumors. — These tumors of the penis are unconimon. 
They usually reach the organ by metastasis. The recorded primary 
sites have been prostate, bladder, kidneys, testes, liver, rectum and 
lung. 

Mechanical Disturbances. — These consist of preputial calculi, 
traumatic avulsion of the skin, incarceration and priapism. 

Preputial calculi are found in adults and always in the presence 
of a long phimotic prepuce. They may be primary, when they 
develop by the deposition of calcium in inspissated smegma or by 
precipitation of salts from retained urine. Secondary stones reach 
the prepuce by way of the urethral meatus or by erosion through 
the fossa navicularis. Symptoms consist of irritation of the penis, 
associated with a purulent or sanguineous discharge. The stones 
can, of course, be readily demonstrated by palpation. Treatment 
consists of slitting the prepuce, removing the calculi, treating the 
infection and performing a circumcision. 

Traumatic avulsion of the skin of the penis and scrotum often 
results from a trivial injury. The usual story is that the trousers 
and pubic hair or long prepuce are caught in shafts of motors or 
gears of farm machinery. The skin is readily torn off with re- 



MALE GENITAL SYSTEM 


551 


markably little discomfort to the patient Treatment consists of 
chemotherapy or antibiotic therapy together iMth immediate 
grafting It is important to sa\e all pieces of remaining skin for the 
scrotum has exceptional powers of regeneration 

Incarceration of the penis is due to partial occlusion of the blood 
suppb The CQMse is some obiect placed around the organ The 
purpose in infants and cluldren is to stop enuresis and the objects 
used are strings and haiis Masturbation and pre\ention of noc- 
turnal emissions are the moti\es in adolescent bo>s and the objects 
emplojed are nuts, washers, bottles and rings In adults, super- 
stition plajs the dominant role V wedding ring placed on her 
husband’s penis by the bride on the first night after their marriage is 
supposed to presene his potency for hfe, it is also supposed to 
cure his gonorrhea, and, m middle aged men, it is reputed to restore 
waning erectile ability The affecls depend upon the object, its 
tightness and its duration Thin objects such as string or hair are 
more cutting than broad bands and aie, therefore, often accom 
panied by urethral fistulas The usual lesult is severe edema w hich 
may become so extensive that the skin ruptuies and the fluid is 
discharged The penis becomes greatlv enlarged, elongated, tor- 
tuous, told, rubbery, and pale with irregular reddened areas 
Gangrene is rarely seen Treatment consists of removing the object 
and combating the infection 

Pnapism is prolonged erection of the penis unattended by sexual 
desire It may be complete or incomplete, and it may be due to 
cential nervous system leaions or disturbances m the cavernous 
bodies The latter consists of thrombosis, hemorrhage, inflamma- 
tory edema or neoplastic infiltration of the cavernous spaces resulting 
in obstruction to the circulation It occurs at all ages, but is most 
common between twenty and forty vears of life, it lasts from a few 
hours to several years, and it is usually attended by severe pain 
Treatment consists of inserting a large needle and aspirating the 
stagnant blood or of incising one of the bodies and expressing the 
blood clot and blood Cases of short duration and not due to neo- 
plastic infiltration often recover spontaneously 

PRObTO-TE 

ANATOMY 

The prostate measures about 4x3x2 cm and weighs approxi- 
mately 8 gm It is located between the symphysis and the rectum 
and surrounds the urethra Its base is directed upwards and is m 
contact with the urinary bladder Itsapcxis directed inferiorlyand 
abuts against the fascia of the urogenital diaphragm The posterior 
surface is separated from the rectum by the prostatic sheath and 
loose connective tissue The ejaculatory duels enter the upper 
border and di\ ide the organ into an upper smaller portion called the 
median or middle lobe, and a larger lower portion which is divided bv 
a shallow furrow into tlie nght and left lateral lobes The lateral 
lobes are joined in front of the urethra by the isthmus This is 
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often referred to as the anterior lobe, while the portion of the lateral 
lobes posterior to the level of the urethra is frequently called the 
'posterior lobe. The anterior surface lies 2 cm. behind the symphysis 
pubis from which it is separated by a plexus of veins and fatty tissue. 
The lateral surfaces are covered by the anterior portions of the levator 
ani muscles. The prostate is enclosed in a sheath which is derived 
from the pelvic fascia. Its ducts enter the posterior urethra. The 
arterial supply comes from the internal pudendal, inferior vesical 
and middle hemorrhoidal vessels. The veins form a plexus and 
drain into the hypogastric veins. The I'ymphaiics terminate in the 
hypogastric, sacral and external iliac nodes. The nerves come from 
the pelvic plexus. 

Histologically, the prostate consists of 30 to 50 compound tubulo- 
alveolar glands with 16 to 32 excretory ducts. A basement mem- 



Fig. 351. — Noimal prostate The acini are regular, lined with cuboidal epithelium, 

and some contain concretions, x 75. 


brane is lacking and the epithelium rests directly upon a layer of 
dense connective and elastic tissue well-supplied with capillaries 
(Fig. 351). The lining cells are simple or pseudostratified columnar 
and often project in thin papillae into the lumens. Their cytoplasm 
contains numerous lipoid secreting granules. The lumens of the 
acini often contain concentrically lamellated or homogeneous bodies 
called prostatic concretions. The supporting stroma is composed 
of collagenous connective tissue, elastic fibers and smooth muscle. 

PATHOLOGY 

Congenital Anomalies. — The only developmental malformations 
of the prostate worthy of note are cysts and diverticula. 

Cysts may arise from remnants of Mullerian and Wolffian ducts, 
or from congenital or acquired occlusions of prostatic ducts. The 
latter may be due to inflammations or hyperplasia and do not attain 
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the large size that congenital cj sts do These ma> rneasure 6 cm 
111 diameter They may protrude into the urethra and bladder and, 
less frequently, laterally or in the midlme posteriorly The} are 
lined mth cuboidal or flattened epithelium and their nails are com- 
po-ed of compressed prostatic tissue Clinically, there may be no 
symptoms or there maj bo difficulty in micturition and djsuria 
Treatment consists of surgical removal or destruction by trans- 
urethral fulguration 

Diverticula of the prostate are either congenital or acquired 
Acquired diverticula are common They arise on the basis of 
previous pro&tatitis a\ herein the ducts are occluded and an abscess 
forms -which later ruptures into the urethra Such diverticula are 
usually multiple and branched Their ostia ma> be large and easily 
seen, with a urethroscope or they may be small jn which case the 
outpocket is demonstrable only in urethrograms The inner surface 
is lined by fibrous or granulation tissue and is devoid of an. epithelial 
hmng Rectal evamination may reveal nodules that are imstaken 
for other, and particularlj, granulomatous infections Symptoms 
and signs consist of pjuria, liematuna, frequency and sexual dis- 
turbances Treatment comprises antibiotic and chemotherapy, 
prostatic message and transvesical, perineal or transurethral drain- 
age CongemM diverticula are usuall> single and are lined bj 
epithelium, unless this has been, destroyed by infection They are 
asymptomatic and do not, as a rule, require treatment 

Inflammations — Inflammation of the prostate may be divided 
into non-specific and ‘specific or granulomatous The latter consist 
of tuberculosis, sjphiUs, actinomycosis, that due to coccidiodes 
immitis, and granulomatous prostatitis hJon-specific, tuberculous 
and granulomatous infections will be considered further 

Non-specific Prostatitis — ^Tlus is usuallj cousedbi direct invasion 
of organisms from the postenor urethra, although cases of hema- 
togenous infection are sometimes seen The organisms most 
frequently encountered are gonococci, staphjlococci, streptococci, 
pneumococci, colon group and diphtheroids ]Man> of these 
organisms are normal inhabitants of the posterior urethra, and 
produce no infection until local resistance is lowered by such con- 
ditions as hvperplasia, carcinoma, diabetes, sexual excess and 
alcoholism In acute early and mild infections, there ma> be few 
or no symptoms, but as the seventy mctca&es, and particularly when 
abscesses are formed, there are urgencj, frequency, urethral dis- 
charge, pain m rectum, urethra or perineum, fev er, leukocytosis and 
terminal hematura By lectal examination, the prostate is enlarged 
and extremely tender Cases of chronic pro&tatitis develop from 
previousli acute infections or are insidious from the onset They 
disclose frequency, burning on micturition, vague perineal dis- 
comfort , terminal hematuria and backache Histologic examination 
of jirostalic secreliom in cases of prostatitis discloses single and 
clumped leukocytes, fibrin, debns and desquamated epithelial cells 

In the hematogenous vanetj, the organisms lodge in any portion 
of the gland where they grow and produce destruction of tissue and 
abscesses In those an^ng on the basis of posterior urethritis, the 
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organisms and the infection reach the gland by way of the tunica 
propria and interstitial tissue or by way of the lumen of the ducts 
and acini. In either case the ultimate appearance is similar. There 
are edema, engorgement of capillaries, diffuse infiltration with 
neutrophils and lesser numbers of plasma cells lymphocytes and 
monocytes, increase of fibroblasts, permeation of epithelial cells by 
leukocytes, desquamation of epithelial cells and leukocytes into the 
lumens, and, in cases of abscess formation, complete breakdown of 
tissue. As the process becomes more chronic, neutrophils are 
replaced with plasma cells, lymphocytes and monocytes and there 
is an ever increasing amount of fibrosis. Some of the acini are 
occluded and cystically dilated. Grossly, the prostate in acute stages 
is enlarged soft and boggy. When abscesses are formed the organ 
is often asymmetrical and the affected area becomes fluctuant. 
When the disease becomes chronic the prostate may be soft and 
relatively normal, or it may be small, firm and fibrotic. Abscesses 
of the prostate may be resorbed or they may break into the urethra 
and less frequently, into the rectum, ischiorectal fossa, buttocks or 
perineum. 

The diagnosis of prostatic infection is made from a history of 
urethral infection followed by frequency, burning and pain on 
urination, from a rectal examination and from microscopic exami- 
nation of prostatic fluid. Treatment consists of antibiotic and 
chemotherapy, perineal drainage of acute abscesses, prostatic 
massage and various types of urethral irrigations. 

Tuberculous Prostatitis. — This is practically always secondary to 
tuberculous infection elsewhere in the body. Most commonly, it 
is found in some portion of the genito-urinary tract, but sometimes 
it is present in the lungs, tonsils, lymph nodes and other distant 
areas. The organ is grossly normal, nodular, asymmetrically en- 
larged or small. It is usually quite firm so that it may be mistaken 
for carcinoma or prostatic calculi. Cut surfaces disclose no gross 
abnormalities, grey tubercles, caseating masses or irregular ulcer- 
ating cavities. Histologic sections are similar to other tuberculous 
lesions. Symptoms are usually those of genito-urinary tuberculosis 
and only occasionally are they directly referrable to the prostate. 
Treatment is directed first to the primary disease. Locally, ultra- 
violet light, irradiation and radical operation have been performed. 
The results are not satisfactory. 

Granulomatous Prostatitis. — This type is important because it 
may be mistaken for tuberculosis. Grossly, the gland shows only 
benign hyperplasia. Histologically, in addition, some acini and 
ducts are partly or wholly replaced by focal collections of plasma 
cells, lymphocytes, monocytes and scattered neutrophils. About 
the periphery there may be a few epithelioid cells and a few giant 
cells of the foreign body type (Fig. 352). The cause is not known, 
but the lesion is thought to be a foreign body reaction to retained 
secretions consequent to non-specific prostatitis. 

Tumors. — Histogenetically tumors of the prostate may be fisted 
as follows : from the epithelium, benign hypertrophy and carcinoma : 
from connective tissue, a fibroma, myxoma, fibrosarcoma and 
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myxosarcoma, from muscle, a leiom3oma, leiomjosarcoma and 
rhabdomjosaicoma, from blood \essels, an angioma and angio- 
sarcoma, fiom Ijmphoid tisaue (reticulum cells), anv of the Ijmph- 
oblastomas, from ner\es, a neurofibroma and neurofibrosarcoma 
(probably some of the spindle cell sarcomas that ha\e been de- 
scribed), from mesodermal elements as a result of metaplasia 
(reticulum cells), a chondioma and chondiosarcoma, and from 
distant areas, metastatic tumors Benign hypertrophj, carcinoma 
and sai comas in general w ill be considered further 

Benign Hypertrophy — Benign hypertrophj of the prostate is al&o 
knonn as benign hyperplasia, benign prostatic enlargement, benign 
enlargement, adenoma, adenomatous hypenilasia, nodular liyper- 
plasia and fibio-glandular hyperplasia It is the most common 



Fig 3^2 — Cranulomatous pnMatitis Uioning a ptn acinar nodule of ipitlalioid 
celh Ijmphuijtis a collection of luulruphik, and a spurious foitign bod> gunt cell 


tumor in miles, being present m over 75 per cent of all men bj the 
time thej ha\e reached the ninth decade of life It is distinctly 
rare before the age of forty jears and has not been recorded before 
the age of twenty jears Its cause is unknown although the 
assumption is that it has something to do with a hormonal "un- 
balance " At one time it "was thought that the hypertrophj 
occurred m the remnants of the Mullenaii ducts which correspond 
to the female uterus, and the cause was considered as a decrease in 
male sex liormone It is now known that the enlargement starts 
in most cases in the lateral and less often in the median lobes of the 
prostate 11ns attracti\e explanation, therefore, does not neces- 
sarilj hold The chnical manifestations are, frequency of micturi- 
tion, nocturia, urgencj, difficulty in starting the stream, slow 
stream, prolongation of nuctuntion, terminal dribbling, urmarv 
retention, pseudopriapism nith sexual excess, intermittent hema- 
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turia, occasionally severe hemorrhage, and by rectal examination a 
firm elastic enlargement of the prostate. 

Grosslyy enlargement may start wherever there are prostatic 
glands or ducts but usually it is near the urethra (Fig. 353). As 
growth proceeds, the nodules become larger and more shaiply 
separated from the compressed adjacent parenchyma. They are 
composed of whorls of greyish white, moderately firm, somewhat 
elastic tissue, that frequently bulge above the cut surface. Occa- 
sionally they may contain ill-defined yellowish or even greenish 
areas, and they are almost always associated with an excess amount 
of milky fluid that drips freely from the cut surface. In advanced 
cases, the entire prostate becomes enlarged both anteroposteriorly 



Fig 353 — Benign hypeitiophy of the pi estate involving principally the median lobe 
The bladdei wall is thickened and trabeculated. 


and transversely and may weigh as much as 800 gm. The original 
prostate becomes compressed peripherally to form a mere shell — the 
pseudocapsule which blends with the true capsule. The external 
surface is, however, usually smooth. The urethra is almost always 
elongated and distorted. The appearance of the vesical portion 
of the prostate varies. Although both the median and lateral areas 
are usually affected, the enlargement is rarely symmetrical. Some- 
times, there is only a ball-like enlargement of the median lobe; at 
other times, this portion forms a bar across the urethra; at other 
times still, one or both lateral lobe enlargements dominate the 
picture so that on cross section the urethra is reduced to a Y or X 
shape. Histologically, all three of the main constituents of the 
prostate namely, glandular, muscle and fibrous tissue participate 
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tJie liypertropliy ^Moreover their participation is une\en so 
t m some cises the fibromuscular elements o^e^shado^^ the 
idular increase and in others- the re\erse is true T'he fibrous 
[ muscle tissue except for being increased in amount does not 
er from that of normal pioalates Sometimes, it surrounds the 
^ts and glands i\lule, at other times, it grows into their lumens 
gi\e a picture that is analogous to pen-canahcular and intra- 
.ahcular fibro-adenoma of the breast The glands arc large, 
reased in number, show papillarj infolding and are lined with 
columnar, low columnar or ruboidal epithelium (Fig 354) 

^ cytoplasm is homogeneous, granular or \acuolated and the 
;lei aie lound or o\al, lesicular and basilar Prostatic- concre 



354 -wlkni^n hypertrophy of Ihcpro'-lalcvhoujrignumcrou’i^la-nd.} nith 
infoluings that laud nitli Hcrcling columnar tpilhchum x 7a 


ns aie present and the sunoundnig tissue often contains Jeuko- 
tes 

The dtafffiosis of hjpertrophj of the prostate is made from the 
itory iiid rectal examination It ma>, howeier, be impossible 
distmguisli it from infections, carcinoma or calculi The greatest 
'nphcalion of pro&tatic enlaigement is unnar> obstruction and 
elonephntis Trealmcnt consists of tmisurethral rejection or 
ucleatioii of the ni'iss The prognosis is good 
Carcinoma — Carcinoma of (he pjostate is one of the commonest 
ilignaiit tumors m men It accounts for o\ er 8000 deaths annually 
the United States Its cause, as m other carcinomas, is not 
own It can be found in anj patient beyond twentj years of 
e, although it is most common after tlio fifth decade The 
rridcnee has been reported as aarjmg from 14 to 46 per cent of all 
en beyond the age of fifty years Early, there are no syinploms 
> the disease progresses there are frequency, difficulty in urination 
>cturia, urinary leteiition, hematuria, mcontiucnce, loss of weight’ 
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anemia, cachexia, and pain in the bones. Rectal examination in 
early cases may be normal. Later, it discloses asymmetry of the 
prostate, a hard nodule or, in more advanced cases, a diffuse stony 
hard mass. The serum acid phosphatase is elevated in about 
50 per cent of cases with bone metastasis. In roentgenograms, the 
latter usually disclose an osteoblastic process. 

Although any portion of the prostate can serve as the starting 
point of a carcinoma, the most common site is the posterior lobe. 
Ch'ossly, the earliest lesions are not detectable and, since they are 
picked up liistologically only, they are often called occult carcinomas. 
As the growth enlarges, it produces ill-defined, greyish white or 
yellowish grey, firm rather dry and scirrhous nodules that occupy 
varying proportions of the gland (Fig. 355). Less frequently, the 



Fig 355 — Early cai cinoma of the prostate The ill-defined nodules as indicated by 
the ariows are found only in the posterioi poition of the gland. 


tumor is bulky, soft, grey and encephaloid. In either case the 
growth ultimately infiltrates the entire gland, projects into the 
urethra and bladder, obstructs the ureters and extends into the 
seminal vesicles. Histologically, carcinoma of the prostate is 
extremely pleomorphic. At one extreme there is a well-differentiated 
growth that deviates but little from the normal. The acini are of 
moderate sizes or small and the lining cells maintain their polarity. 
They are columnar or cuboidal and have definite borders, dense 
acidophilic cytoplasm, deeply stained round or oval nuclei, and no 
papillae. The chief distinguishing feature is the infiltration of the 
stroma as evidenced by the absence of the normal condensation of 
periacinar collagenous tissue. Another unmistakable criterion of 
the cancerous nature is the presence of epithelial cells or acini m 
the peri-neural lymphatic channels (Fig. 356). From this well- 
differentiated type, there are all gradations from instances where 
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the cells becoroe taller, tlieir borders leas distinct, their polaritj 
last, tile flciiu less regular, the cjtoplasm icticulated or racuolated 
and the nuclei more bizaric to instances Mbeic the cells are com- 
pletelj aiiaphstio Here the cells permeate the stroma in sliecte 
or singly llicj aie round, ov il, spindle or bizaiio ’Tbor cyto- 
plasm IS scanty or modciate in amount and eosinophilic and the 
nuclei are small, round, o\al or iiregular and intensely i^er- 
diromatjc (Fig 357) In all cases the stroma ma> be abundant, 
den^e acellular, \ascuhr and pemieatecl nith leuhocytic cells or 



1 10 356 Tin 3^7 

tiG 3oQ — WiU vliffbKiinatwl iwknofarcMwma slvowini, iiwasion of fhc pm ncura) 
hnmhatics x 100 

Tio 357 — Vnaplastic carononw of the piti'^tafe The ceils art cxtrtmeJj irngular and 
disclose h}|Hrilironutic buarre nuclei x JOO 


It may be scant> Carcinoma of the prostate spread's hi continuitj 
b> pea-neural and other lymphatics and by the blood stream' 
Metastasis occurs to the lymph nodes, liier, lungs, adrenals, ofhei 
tissues and bones In oidei of frequcnei, the latter consist of 
pchis, sicium, lumhar spine, femurs, doreaj spine, ribs, shouldc: 
gndle, humeri, cervical spine and skull 
Ihe dsagmsts of earmioina of (te prostate is esfiW.shed from the 
history, rectal examination, delated serum acid phosplntsso 
roentgen changes in the bones and the dcmonstiation of neonllstic' 
cells m prostatic secretions Itlscon&owd b, bislotec ^ m 
tion of iissno obtained by tn.m,niethrii icrecto't 'bj pZed 
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exposure or by suprapublic enucleation. Treatment is radical 
prostatectomy. If the lesion is too extensive for this procedure, 
orchidectomy or some form of estrogenic therapy is indicated. 
The cure rate is extremely low. Under the best conditions radical 
prostatectomy has eradicated the disease in less than 50 per cent 
of patients operated upon. Hormonal therapy, while palliative 
only, has prolonged life considerably and has at the same time rid 
the patients of prostatic obstruction, pains in the bones and 
cachexia. 

Sarcomas. — Sarcomas of the prostate are rare. Although they 
differ histologically according to the tissue from which they arise, 
they have a great deal in common. Their onset is insidious and 
they grow to as much as 15 to 20 cm. in diameter. They ^penetrate 
in all directions, namely around the urethra, into the bladder, 
anterior to the bladder along the abdominal wall, posteriorly to 
the rectum, inferiorly to the perineum, and fill the pelvis where 
they infiltrate the nerves and erode the bones. Symptoms and signs 
are, therefore, quite varied. Sarcomas of the prostate usually 
occur in infants and boys, and are rare after the age of fifty years. 
Treatment of choice is radical excision, but the tumor is usually so 
well-estabhshed when discovered that such a procedure cannot 
be undertaken. Irradiation is, therefore, almost always employed. 
The prognosis is poor. 

Mechanical Disturbances. — ^Two lesions that may be placed in 
this category are infarct and calculi. 

Infarcts of the prostate, as elsewhere, are caused hy an interruption 
in the blood supply. This may occur as a result of arteriosclerosis, 
embolism, stasis because of long recumbency, hypertension, infection 
and trauma from catheters, sounds, cystoscope, resectoscope and 
digital rectal examination. The lesion is a common finding m 
benign hypertrophy. Initially, it exists as a circumscribed, sharply 
demarcated hemorrhagic area that protrudes above the cut surface 
and that measures 0.5 to 1 cm. in diameter. Later, the area becomes 
grey, yellowish and softer and is ultimately replaced with fibrous 
tissue. It may become infected. Histologically, the normal archi- 
tecture is at first still maintained although the cells stain poorly. 
Later, they degenerate completely. Erythrocytic extravasation is 
marked and about the periphery the normal acini undergo a meta- 
plasia to a stratified squamous cell type. These cells fill the acini 
and may be mistaken for an early carcinoma. Clinically, infarcts 
are often asymptomatic, but they may produce pain and urinary 
difficulty. The lesions are usually removed along with the hyper- 
trophied gland. 

Calculi in the prostate are common. There may be endogenous 
or exogeneous. The former eventuate from a deposition of calcium 
phosphate and calcium carbonate about -corpora amylacea m 
stagnant secretion. The latter result from deposition of these 
salts around calculi that have originated in the upper urinary 
tract and that have been arrested in the posterior urethra. As a 
result of pressure they burrow into the prostate. Endogenous 
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stones are often associated with benign hj^pertrophy and, therefore, 
lia\e no distmetne inamfeslations Exogenous stones may be 
associated with colic, liematuria and \esical neck obstruction 
Tlie diagnosis is made by rectal examination and roentgenography 
IS removal bj prostatomj or bj prostatectomj 


Semiisal Vesicles 


ANATOMY 

Tile seminal vesicles are two outpocketings, one from each ductus 
deferens, that measure about 5 cm m length Each consists of a 
coiled branched tube that is directed upwards and laterally from 
Its opening in the ejaculator> duct The anterior surface is in 
contact with the base of the bladder while the posterior surface is 
‘>eparated from the rectum bj the lecto-vesical fascia The arteries 
come from the middle and inferior vesical and middle hemorrhoidal 
arteries, the lymphatics dram into tlie lij-pogastric and external 
iliac nodes, and the nerves arc derived from the pelvic plexus 
Histologically, tlieie is (1) a mucosa of pseudostratified columnar 
epithelium, (2) a thin submucosa, (3) a Ia>er of smooth muscle and 
(4) an external connective tissue sheath 


PATHOLOGY 

Congenital Anomalies — Developmental malformations consist 
among others of absence, hjiioplasia, duplication, stnctuio of tlie 
ejaculatory duct and entrance of an ectopic ureter 
Inflammations — Seminal ve<;iculitis shares in most infections of 
the posterior urethra and the prostate The most common afflictions 
are gonococcal, acute non-specific and tuberculous There also his 
been described an acute congestion with retention of secretions 
and symptoms, simulating acute appendicitis llus appears to 
follow prolonged conUneucc after a peri^ of active sexual life 
Massage of the vesicles vvitli release of thick gelatinous secretions 
IS followed bj disappearance of symptoms 
Tumors — WJiiIe neoplasms in the region of the seminal vesicles 
are not uncommon it is extremelj difficult to be certain whether 
secondary m these organs Bearing this in 
nund the following maj be listeil from epithelium, hyperplasia, 
'^^®^denoma and carcinoma, from connective tissue, a fibroma 
and nbrosarcoma, from muscle, a myoma, from embryonal 
structures, embryomata, and from adjacent organs and tissues, 
secondary tumors 

Disturbances — ^These consist of (1) calcification 
inflammation or senile atrophic changes iii the 
f calculi True calculi are extremely rare but calcific 
trauma ^ tuberculous infection aic not unusual and (3) 

m operations upon the lectum, bladder and prostate 
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Epididymis 

ANATOMY 

The epididymis is a flattened body composed of a tortuous canal 
that IS attached to the lateral portion of the posterior border of the 
testis. It consists of (1) a head or globus major which is closely 
connected with the testis through the efferent ductules of the gland, 

(2) a body or central portion covered by a reflection of the tunica 
vaginalis and separated from the testis by connective tissue and 

(3) a tail or globus minor also separated by connective tissue and 
covered by tunica vaginalis. From the tail emerges the ductus 
deferens. ^ Five sessile bodies are found in the vicinity of the 
epididymis. (1) Appendix of the testis or hydated of Morgagni 
located on the upper part of the testes just beneath the head of the 
epididymis.^ It represents the upper end of the Mullerian duct. 
(2) Appendix of the epididymis attached to the head and representing 
a remnant of the mesenephros. (3) Two vas aberrans, one attached 
to the efferent ductules opposite the appendix of the testis and the 
other to the side of the tail at its junction with the vas deferens. 

(4) Paradidymis attached to the vas at the level of the head. The 
blood supply, lyrnphatics and nerves are the same as those of the 
testicle. Histologically, the proximal portion of the epididymis 
is hned by tall pseudostratified columnar epithelium whereas the 
distal portion is lined by lower epithehum. The mucosa rests upon 
a basement membrane which is surrounded by numerous capillaries 
and a circular layer of smooth muscle. 


PATHOLOGY 

Congemtal Anomalies. — Developmental malformations of the 
epididymis are not numerous or common. They may be listed as 
follows. (1) Cysts. These consist of enlargement of the appendices 
normally found, of those developing from retention of secretion and 
of those that form part of a tumor. (2) Failure of union of the 
epididymis with the testis so that the testis may be found in the 
inguinal canal and the epididymis in the scrotum. (3) The presence 
of ectopic adrenal tissue. 

Inflammations. — Inflammations of the epididymis may be enumer- 
ated as follows: (1) Acute non-specific. The most common is that 
due to gonococci which is said to occur in from 5 to 20 per cent of 
all cases of gonorrhea. Since the advent of antibiotic and chemo- 
therapy, howevp, these figures are considerably lower. Aside from 
gonorrhea, any infection of the posterior urethra, prostate or seminal 
vesicles may ascend to the epididymis. The most common 
organisms are staphylococci, streptococci and colon bacilli. (2) 
Specific or granulomatous. These consist of syphilis, blastomycosis, 
filariasis and tuberculosis. The latter is by far the most common. 
The disease is always secondary to tuberculosis elsewhere in the 
body, and, while hematogenous infection does occur, direct extension 



M\Lli GEMTAL SiSTE'ir 


563 


b} ^\aj of the ductus deferenb from lesions in the pro'^tate, seminal 
\esicles or urmar^ tract is the chief route of contraction The 
disease may be unilateral or bilateral, develops acutely or insid- 
iously, and, although it occurs at ill ages, it is most common 
between sixteen to forty jears The testis becomes affected 
secondarilj and scrotal fistulas develop in over one-third of all 
cases Grossly and histologically, the lesions are similar to those 
of other oi gans Treatment consists of antituberculosis measures and 
epididymectomy The prognosis, because of associated tuberculo- 
sis, IS poor 

Tumors — Neoplasms of the spermatic cord, epididymis and 
testicular tunics are infrequent enough to warrant only a listing 
In the s-permatxc cord there have been described from epithelial 
cells, a cjstadenoma and carcinoma, from connective tissue, a 
fibroma, mjxoma, fibrosarcoma and myxosarcoma, from vessels, 
a lymphangioma and hemangioma, from muscle, a leiomyoma, 
leiomyosarcoma and rhabdomyosarcoma, from fat, a lipoma and 
hposarcoma, from embrvonal structure^, a dermoid cyst and 
teratoma, from reticulum cells, most of the lymphoblastoma, 
from mesodermal elements (reticulum cells) as a result of meta- 
plasia, an osteoma, chondroma, osteosarcoma and chondrosarcoma, 
and from distant areas, secondary tumoi^ In the epididymis, the 
neoplasma that have been described are from epithelium, an 
adenoma and carcinoma, from niesotliehum, a mesothelioma, from 
connective tissue, a fibroma and fibrosarcoma, from mesodermal 
tissues, a sarcoma, from embryonal tissues, a teratoma, from fat, 
a lipoma, from v es^els, a hemangioma, lymphangioma and “lymph- 
endothelioma,” and from muade, a myoma In the testicular 
tumes, there have occurred from mesothelium, a mesothelioma, 
from fat, a lipoma, from muscle, a myoma, from lymphatics, a 
lymphangioendothelioma, from connective tissue, a fibroma, and 
from mesodermal ti'-sues, tumors that have been called simply 
sarcoma 

Mechanical Disturbances— Two conditions of the epididymis 
that fall in this categray are (1) injarchon which lesults from 
torsion of the spermatic cord and (2) spermatocele These are 
dilatations of the seminiferous tubules, the epididymis, the vas 
aberrans, the efferent ducts of the testicle or the paradidymis and 
usually follow trauma Tliey are tlun walled cysts with a capacity 
of as much as a quart The fluid is thin, milky and contains 
spermatozoa The wall is fined by columnar or flattened epithelium 
Under this heading may also be mcluded a dilation, tortuosity and 
varicosity of the veins of the spermatic coid known as lancocele 
This arises either spontaneously or rarely as a result of occlusion 
of tile spermatic vein by tumoi The lesion may be associated 
with pam, and it presents itself as a mass of soft cord-like structures 
that is situated ibove the testicle and in front of the vas deferens 
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Testicle 

ANATOMY 

The testes are oval structures that are suspended in the scrotum 
by the spermatic cords. Each measures about 5 x 3 x 2.5 cm. and 
weighs approximately 12 gm. Except for a small portion of the 
posterior border, the testicle is covered on all sides by the visceral 
layer of tunica vaginalis. Immediately beneath this, there is a 
dense fibrous investment that is called the tunica albuginea. The 
lateral and posterior border of the testicle is covered by the 
epididymis and all but the posterior border is surrounded by the 
cavity of the tunica vaginalis. The latter represents the un- 
obliterated lower portion of the vaginal sac of the peritoneum and 
is surrounded by a visceral layer covering the testis and a parietal 
layer lining the scrotum. The arterial supply comes from the 
testicular artery which arises from the aorta. The veins unite to 
form the pampiniform plexus which is distributed about the 
spermatic cord and ends in a spermatic vein. The left one empties 
into the left renal vein and the right one into the inferior vena 
cava. The lymphatics drain into the pre-aortic lymph nodes. The 
nerves arise in the renal and aortic plexus and from the tenth 
thoracic nerve. 

Histologically, the tunica albuginea consists of dense fibrous tissue 
and from its posterior surface or mediastinum, sends septa into 
the gland. Its inner surface contains many blood vessels which 
form the tunica vasculosa. The latter layer continues into the 
gland to form the interstitial stroma between the seminiferous 
tubules. It is composed of collagenous fibers, blood-vessels, lymph- 
atics, nerves, fibroblasts, macrophages and interstitial cells of 
Leydig. These cells are located in the angular spaces between 
the tubules. They are polyhedral with processes or are smaller 
round or elongated. The nucleus is spherical or irregular, contains 
coarse chromatin and one or two nucleoli, and is surrounded by a 
clear zone. The cytoplasm contains neutral fat, lipoids and 
lipofuscin. The seminiferous tubules are surrounded by a basement 
membrane. Upon this, rest the sustentacular cells of Sertoli which 
are separated by spermatogenic cells. The outlines of the former 
are indistinct or polygonal; the cytoplasm is reticular, and the 
nuclei are vesicular, wrinkled, oval and contain one nucleolus. 
Also along the periphery are spermatogonia — around, oval or polyg- 
onal cells with granular cytoplasm and round nuclei that contain 
finely powdered chromatin. By division and maturation these 
cells ultimately form spermatozoa. 


PATHOLOGY 

Congenital Anomalies. — ^Developmental malformations of the 
testicle are numerous. There may be: (1) Failure of descent wherein 
the organ may be intra-abdominal, at the abdominal ring or in t 
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If one testicle is ,»i. called aiiorc/iism 1 he latter 

iihercas if both su es are ‘ ® „ a„d in both the incidence 

IS often associated ^ jc^rended testicles 

of malignant tumor formation IS S^e w bilateral (3) Supa- 

(2) Aplasm or a„d lUst aboie the epididynus 

immcrara (5) ^Hermaphrodiim—o. person 

(i) Splcmc or adrenf ' .{/.^ssuo Usuallj these are 

Usessmg acute te^ticu Ur 

together in one organ nine is caiic ^ porportioii 

times one organ is a pronounced enough to pret ent 

l^mtfm hom hem?cL^^ as one or the other V ^uMcr- 



jnaphrodlie is a person haMug only o%arie& or testes with a female or 
mile body del elopmentrespectuely, but with malformations of the 
external genitals of sufficient degree to resemble the opposite sex 
(b) Hydrocele Tlus is an accumulation of serous fluid within the 
caMtj of the tunica \ aginalis It results from trauma or infection or 
Its cause is unknown Occasionallj , it is found in newborn infants 
but, more frequeiitlj, the condition is acquired and found at an> 
time thereafter The amount of fluid vanes from a few cubic 
centimeters to o gallons, and the collection is usuallj within the 
scrotum but it maj al&o extend mto the abdominal cavitj Unless 
infected the sac is thin, pale, smooth and white (Fig 358) When 
infected it becomes thick, grej and fibrous The epididymis is, as 
a rule, acufelj or chromcallj inflammed and enlarged or atrophif’ 
Congenital hjdroccles maj disappear spontaneously Acquir 
ones aic tieated bj aspiration and injection of sclerosing fluid . 
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Testicle 

ANATOMY 

The testes are oval structures that are suspended in the scrotum 
by the spermatic cords. Each measures about 5 x 3 x 2.5 cm. and 
weighs approximately 12 gm. Except for a small portion of the 
posterior border, the testicle is covered on all sides by the visceral 
layer of tunica vaginalis. Immediately beneath this, there is a 
dense fibrous investment that is called the tunica albuginea. The 
lateral and posterior border of the testicle is covered by the 
epididymis and all but the posterior border is surrounded by the 
cavity of the tunica vaginalis. The latter represents the un- 
obliterated lower portion of the vaginal sac of the peritoneum and 
is surrounded by a visceral layer covering the testis and a parietal 
layer lining the scrotum. The arterial supply comes from the 
testicular artery which arises from the aorta. The veins unite to 
form the pampiniform plexus which is distributed about the 
spermatic cord and ends in a spermatic vein. The left one empties 
into the left renal vein and the right one into the inferior vena 
cava. The lymphatics drain into the pre-aortic lymph nodes. The 
nerves arise in the renal and aortic plexus and from the tenth 
thoracic nerve. 

Histologically f the tunica albuginea consists of dense fibrous tissue 
and from its posterior surface or mediastinum, sends septa into 
the gland. Its inner surface contains many blood vessels which 
form the tunica vasculosa. The latter layer continues into the 
gland to form the interstitial stroma between the seminiferous 
tubules. It is composed of collagenous fibers, blood' vessels, lymph- 
atics, nerves, fibroblasts, macrophages and interstitial cells of 
Leydig. These cells are located in the angular spaces between 
the tubules. They are polyhedral with processes or are smaller 
round or elongated. The nucleus is spherical or irregular, contains 
coarse chromatin and one or two nucleoli, and is surrounded by a 
clear zone. The cytoplasm contains neutral fat, lipoids and 
lipofuscin. The seminiferous tubules are surrounded by a basement 
membrane. Upon this, rest the sustentacular cells of Sertoli which 
are separated by spermatogenic cells. The outhnes of the former 
are indistinct or polygonal; the cytoplasm is reticular, and the 
nuclei are vesicular, wrinkled, oval and contain one nucleolus. 
Also along the periphery are spermatogonia — round, oval or polyg- 
onal cells with granular cytoplasm and round nuclei that contain 
finely powdered chromatin. By division and maturation these 
cells ultimately form spermatozoa. 


PATHOLOGY 

Congenital Anomalies. — Developmental malformations of the 
tpsticle are numerous. There may be : (1) Failure of descent wherein 
the organ may be intra-abdominal, at the abdominal ring or in the 
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inguinal canal {the latter being frequently accompanied by hernia) 
If one testicle is involved the conditioa is kno^\n as monorcmsm 
\\hereas if both sides are affected it is called anorclitsw The latter 
IS often associated i\ith hypogonadism and m both the incidence 
of malignant tumor formation is greater than m descended testicles 
(2) Aplasia or hypoplasia unilateral or bilateral (3) Super- 
numerary testicle, usually one sided and just above the epididymis 
(4) Spkmc or adrenal inclusions (5) Hermaphrodism—a, person 
possessing actn e testicular and ovarian tissue Usually these are 
together in one organ iihich is called an ovotestis, but at other 
times one organ is a testis and the other an ovar> The porportion 
of male to female i aries, but both ai e pronounced enough to pre\ ent 
the nctim from being classed as one or the other A pseudoher- 



Fic 358 — Uninfected hjdroeele illubtralmj, a tlun sne with a 'smooth inner lining 


maphrodite is a person having only ovaries or testes u it ha female or 

malebody development respectively, but with malformations of the 

external genitals of sufficient degree to resemble the opposite sex 
(,Q) Hydrocele This is an accumulation of serous fluid iiithin the 
cav itj of the tunica v aginalis It results from trauma or infection or 
its cause 13 unknown Occasionallj , it is found m newborn infants 
but, more frequently, the condition is acquired and found at any 
time thereafter The amount of fluid vanes from a few cubic 
centimeters to 5 gallons, and the collection is usuallj witlun the 
scrotum but it may also extend mto the abdominal cavity Unless 
infected the sac is thin, pale, smooth and white (Fig 358) When 
infected it becomes thick, grej and fibrous The epididjmis is, as 
a rule, acutelj or chronically mflammed and enlarged or atrophic 
congenital h>droceles may disappear spontaneouslv Acquired 
ones ire treated b> aspiration and injection of sclerosing fluid or 
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Testicle 

ANATOMY 

The testes are oval structures that are suspended in the scrotum 
by the spermatic cords. Each measures about 5 x 3 x 2.5 cm. and 
weighs approximately 12 gm. Except for a small portion of the 
posterior border, the testicle is covered on all sides by the visceral 
layer of tunica vaginalis. Immediately beneath this, there is a 
dense fibrous investment that is called the tunica albuginea. The 
lateral and posterior border of the testicle is covered by the 
epididymis and all but the posterior border is surrounded by the 
cavity of the tunica vaginahs. The latter represents the un- 
obliterated lower portion of the vaginal sac of the peritoneum and 
is surrounded by a visceral layer covering the testis and a parietal 
layer lining the scrotum. The arterial supply comes from the 
testicular artery which arises from the aorta. The veins unite to 
form the pampiniform plexus which is distributed about the 
spermatic cord and ends in a spermatic vein. The left one empties 
into the left renal vein and the right one into the inferior vena 
cava. The lymphatics drain into the pre-aortic lymph nodes. The 
nerves arise in the renal and aortic plexus and from the tenth 
thoracic nerve. 

Histologically, the tunica albuginea consists of dense fibrous tissue 
and from its posterior surface or mediastinum, sends septa into 
the gland. Its inner surface contains many blood vessels which 
form the tunica vasculosa. The latter layer continues into the 
gland to form the interstitial stroma between the seminiferous 
tubules. It is composed of collagenous fibers, blood" vessels, lymph- 
atics, nerves, fibroblasts, macrophages and interstitial cells of 
Leydig. These cells are located in the angular spaces between 
the tubules. They are polyhedral with processes or are smaller 
round or elongated. The nucleus is spherical or irregular, contains 
coarse chromatin and one or two nucleoli, and is surrounded by a 
clear zone. The cytoplasm contains neutral fat, lipoids and 
lipofuscin. The seminiferous tubules are surrounded by a basement 
membrane. Upon this, rest the sustentacular cells of Sertoli which 
are separated by spermatogenic cells. The outlines of the former 
are indistinct or polygonal; the cytoplasm is reticular, and the 
nuclei are vesicular, wrinkled, oval and contain one nucleolus. 
Also along the periphery are spermatogonia — round, oval or polyg- 
onal cells with granular cytoplasm and round nuclei that contain 
finely powdered chromatin. By division and maturation these 
cells ultimately form spermatozoa. 


PATHOLOGY 

Congenital Anomalies. — ^Developmental malformations of the 
testicle are numerous. There may be: (1) Failure of descent wherein 
the organ may be intra-abdominal, at the abdominal ring or m the 



MALE GEMTiL SiHiTEM 


567 


by originally similar cells that ha^e undergone se\ual re\ersal 
Ihe cause of these tumors is not known, but trauma is quoted as a 
frequent accompaniment and the grow ths are more common m 
undescended testicles than they are in those that have reached the 
scrotum The} are reported as constdutmg about 1 per cent of 
all malignant tumors of males and about 4 per cent of all malignant 
tumors of the gemtouimary system Tlie} occur at all ages but 
aie most common in the third and fourth decades Symptoms and 
Signs consist of a painle&s swelling of the testicle in 85 per cent of 
the cases, pam m 6 per cent of the eases, heaviness in the scrotum, 
loss of weight, anorevia, cough, backache, g}neconiabtia, and a firm, 
rubbery swelling of the testicle It is said that quantitative 
gonadotropin assaj s on the urine evceed the upper limit of normal 
(20 rat units,) in practically all of the malignant tumors of the 
testicle 

Grossly, the growths vary greatly m size from those detectable 
microscopioallv to those measuring, as a rule, less than 10 cm in 
diameter (Fig 350) 4 part of the testicle may be affected or the 



mtire organ may be replaced with tumor and the normal shape 
cl.Lr,, The tumca albuginea is, as a rale, intact, 

glistening and grellsh iijntc The consistencj is firm In some 
surfaces are sohd pinkish grey, brown and homo- 
h sis hemorrhagic In others, tlieie me frank 

In! HI 1”' greasj matenal and rarolv containing 

nr bon/ grosalj detectable cartilage, foci of calcification 

inti iiirari, b> 1} mphatics to periaortic, iliac, diaphragmatic 

Uislclogicalhj, numerous classifications haie been proposed For 
practical purposes they may be dnided into the following four 
categories, bearing in nimd of course tliat combinations and fraiisi- 
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by operation with excision of a portion of the tunica vaginaHs and 
eversion of the rest around the testicle. 

Inflammations. — ^Inflammatory lesions of the testis are essentially 
the same as those of the epididymis. They consist of: (1) Acute 
non-specific orchitis. This occurs following trauma to the organ, 
as part of a generalized infection, as extension from acute epididymi- 
tis and in association with mumps. The latter is usually unilateral 
and is found about eight days after the onset of the parotid infection 
but it may precede parotitis. Symptoms may be few and mild or 
they may consist of chills, fever, testicular pain, nausea and 
voiniting. The testis is enlarged and edematous and the tunica 
vaginales contains an excess of fluid. Histologically, there is 
some leukocytic infiltration but the emphasis is placed upon 
hyaline degeneration of the tubules. If the disease is bilateral, 
it usually results in sterility. (2) Actinomycosis. This is rare as 
a primary disease of the testicle but is somewhat more common 
as an extension from the scrotum. (3) Filanasis. Genital infesta- 
tion vdth filaria occurs in about 72 per cent of cases, and it affects 
the spermatic cord, epididymis or the testicle. Early in the disease, 
the scrotum is red and its contents are swollen painful and tender. 
As the process becomes chronic, the organs become fibrotic and 
the edema becomes increasingly severe and permanent. The 
histologic changes are similar to those aheady described in Chapter 
XVI (p. 488). (4) Tuberculosis. This is practically always 

secondary to tuberculosis of the epididymis. When the lesion is 
recognizable grossly, there are present small pin point tubercles 
or more frequently areas of caseation, hquefaction, cavitation and 
fibrosis. Histologically, it resembles other tuberculous processes. 
(5) Syphilis. Unhke in tuberculosis syphilitic lesions of the testis 
are practically always primary and when the epididymis is involved 
it is by extension from the orchis. The testis may be enlarged 
or atrophic. It is usually fii-m, rubbery and upon pressm’e is 
devoid of the usual sensation. Histologically, the process is 
diffusely granulomatous and vdth heahng becomes replaced with 
fibrotic scar tissue or it is typically gummatous. 

Tumors. — Neoplasms of the testis proper are unique for while 
some of the liistologic components are occasionally represented 
(such as hemangioma, fibroma, lipoma, neurofibrosarcoma, melano- 
blastoma and l 3 nnphosarcoma) the great majority are derived from 
germinal epithehum and a few from the interstitial cells of Leydig. 
For want of a better all inclusive term, the former are referred to as 
mahgnant tumors of the testicle. Metastatic neoplasms of the 
testis are sometimes encountered but they are only of academic 
interest. 

Malignant Tumors. — These tumors of the testicle are probably 
all teratoid in nature, although frequently there is a one sided 
development of one of the component elements. The exact point 
of origin, however, has not been agreed upon. It is said that they 
arise (l)Vrom fetal remnants or inclusions, (2) from undifferentiated 
cells of the seminiferous tubules — the .spermatogonia and (3) from 
spermatogonia or their derivatives winch have been autofertilized 
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This tumor m the testicle is similar to a similar groivth in the 
uterine ca\it> It is attended bj massive necrosis and hemorrhage 
and consists of disordeily arranged masses of both Langhans’ and 
syncjtial cells Large bizarre multmucleated giant cells are some- 
times quite numerous , /r. j 

The clinical diagnosis of malignant tumor is often dithcult and 
fiequentb impossible It must be differentiated from all other 
s\\ cllings of the testicle, tunica vaginalis and epididymis Hormonal 
assa} s w ill often be of \ alue, but, at other times, the correct diagnosis 
lb arrived at by a process of exclusion Treatment consists of 
orchiectomy followed bj irradiation therapy The prognosis is 
guaided The outlook is best in tbe adult teratoma and poorest m 
chorioepithelioma The five year survival rate is listed as varying 
from 6 to 58 8 per cent 

Interstitial Cell Tumors (of Leydig) — These tumors are rare 
They have been desenbed at all ages Some are attended by an 
excess production of androgens but others aie not Gvnecomastia 
is the only symptom after puberty, but m children there is precosity 
The tumors may be malignant or benign They are usually less 
than 2 cm m diameter, well encapsulated, solid and yellow or 
yellowish brown m color Histologically, they resemble atrophic 
adrenal tissue or liver tissue They arc arranged m cords that are 
separated by acellular well- vascularized fibrous tissue The cell 
borders are sharp or indistinct, the cytoplasm is relatively abundant 
and is filled with fine pink granules, and the nuclei are round or oval, 
hyperchromatic and contain one or more eccentric nucleoli 

Mechanical Disturbances — Under tlus heading may be included 
the following (1) Trauma Thiv results from a direct blow or 
cnibhmg injury and brings about petechial hemorrhages, massive 
hemorrhage or rupture of the tunica albuginea The condition is 
important from the standpoint of compensation because it may be 
followed by infection or be associated with a malignant tumor (2) 
Torsion of either the appendix of the testis or of the 'spermatic cord 
Each I's accompanied by occlusion of the blood supply and, if this is 
severe enough, by gangrene If the twist of the cord is out'side 
of the tunica vaginalis, the tunica itself, the epididymis and the 
testis are all affected If it is vvithm the tunica vaginalis, only the 
testes and epididymis will be involved Most of the patients are 
between the ages of ten and forty years, the nght side is involved 
as frequently as the left, and the usual symptoms consist of severe 
pam in the testis or groin followed by swelling and tenderness of 
the testicle There is often nausea The causes are (1) pre- 
disposing in the form of an unusually long spermatic cord or 
gubernaculum testis, roomy tunica vaginalis, undescended testis 
and poor anatomic attachment of the epididymis to the testicle, 
and (2) exciting, consisting of cough, sneeze, straimng at stool’ 
vigorous exercise or often no known exertion In some cases 
symptoms vwll pass off and the condition may or may not recur 
in others, they persist and if one is to save the testicle immediate 
opeiation is mandatory 
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tions from one to the other are frequent. (1) Adult teratoma, where 
ectodermal (squamous epithehum with its appendages and teeth), 
entodermal (respiratory and intestinal epithelium) and mesodermal 
(cartilage, bone, muscle and fat) elements are found in varying 
proportions. (2) Solid, which includes both the so-called seminoma 
and embryonal carcinoma. These tumors constitute the bulk of 
testicular growths. They appear as large sheets or columns of 
sharply defined, large or moderate in size, polyhedral or round 
uniform appearing cells (Fig. 360). The cytoplasm is usually of a 



Fig 360 Fig 361. 

Fig. 360. — Semmoma of the testis same case illustrated m figure 359 There are 
sheets of polyhedial cells with clear cytoplasm and unifoim appearing nuclei. The 
stroma is scanty and contams lymphocytes x lOO 
Fig. 361. — Adenocarcinoma of the testicle showing well-formed glands lined with colum- 
nar epithelium, x 100. 


poor quality, moderate in amount and clear although it may be dark 
and less abundant. The nuclei are central round or less often bizarre 
and disclose a central nucleolus and clumped chromatin. Neo- 
plastic giant cells are sometimes found and, occasionally, there are 
foreign body giant cells. The stroma varies in amount but is 
usually scanty. It consists of granulation of fibrotic connective 
tissue and contains lymphocytes, plasma cells or eosinophils. 
(3) Adenocarcinoma, wherein tlie tumor is arranged in acini (Fig. 
361) They are lined with cuboidal or columnar epithelial cells, 
often show papillary infoldings, have lost their polarity, vary in 
size and reveal hyperchromatic nuclei. (4) Cliorioeptthelioma. 
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This> tumor in the testicle is similar to a similar growth zn the 
uterine cavity It ib attended by massu e necrosis and hemorrhage 
and consists of disordeily arranged masses of both Langhaiib and 
S 3 nc>tial cells Large bizarre multmuclcated giant cells are some- 
times quite numerous , /c , 

The clinical diagnosis of malignant tumor is often dimcult and 
frequently impossible It must be differentiated from all other 
swellings of the testicle, tunica vaginalis andepidid>mis Hormonal 
s w ill often bo of \ alue, but at ot her times, the correct diagnosis 
IS armed at bj a process of exclusion Treatment consists of 
orchiectomy followed by irradiation therapy The prognosis is 
guarded The outlook is best m the adult teratoma and poorest in 
chorioepitlielioma The five year survival rate is listed as varying 
from 6 to 58 8 per cent 

Interstitial Cell Tumors (of Leydig) — These tumors are rare 
Tliey have been described at all ages Some are attended by an 
excess production of androgens but others are not Gynecomastia 
15 the only symptom after puberty, but m children there is precosity 
The tumors may be malignant or benign They are usually less 
than 2 cm in diameter, well encapsulated, ';o]jd and yellow or 
yellowish brown in color Histologically, they resemble atrophic 
adrenal tissue or liver tissue Ihey are arranged in cords that are 
separated by acellular weil-vascularized fibrous ti&sue The cell 
borders are sharp or indistinct, the cy toplasm is relatively abundant 
and 18 filled with fine pink granules, and the nuclei are round or oval, 
hypercliromatic and contiin one or more eccentric nucleoli 

Mechanical Disturbances — Under this heading may be included 
the following (1) Trauma This results from a direct blow or 
crushing injury and brings about petechial hemorrhages, massive 
hemorrhage or rupture of the tunica albuginea The condition is 
important from the standpoint of compensation because it may be 
followed by infection or be associated with a malignant tumor (2) 
Torsion of either the appendix of the testis or of the spermatic cord 
Each IS accompanied by occlusion of the blood supply and, if tins is 
severe enough, by gangrene If the twist of the cord is outside 
of the tunica vaginalis, the tunica itself, the epididymis and the 
testis are all affected If it is withm the tunica vaginalis, only the 
testes and epididymis will be mvolved Most of the patients are 
between the ages of ten and forty years, the right side is involved 
as frequently as tlie left, and the usual symptoms consist of severe 
pain in the testis or groin followed by swelhng and tenderness of 
the testicle There is often nausea The causes are (1) pre- 
disposing in the form of an imusually long spermatic cord or 
guberriaculum testi-', roomy tunica vaginalis, undescended testis 
and poor anatomic attachment of the epididvmis to the testicle, 
and (2) exciting, consisting of cough, sneeze, straimng at stool) 
vigorous exercise or often no known exertion In some cases' 
symptoms will pass off and the condition mav or may not recur' 
In other-,, they peisist and if one is to save the testicle immediate 
operation is mandatory 
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Scrotum 

ANATOMY 

The scrotum is a cutaneous pouch, placed below the symphysis 
pubis, that contains the testes. It is divided into a right and left 
part by the raphe which continues to the under surface of the penis 
and in the opposite direction along the perineum to the anus. The 
left side hangs lower than the right. The external surface is com- 
posed of thin, brown corrugated skin that contains thin hairs and 
sebaceous glands. Beneath the skin is the dartos tunica — a thin 
layer of smooth muscle that is continuous with the superficial fascia 
of the groin and perineum. It is closely adherent to the skin, but 
is connected by delicate areolar tissue to the underlying fascias. 
The arteries consist of the external pudendal branches of the femoral 
artery, the scrotal branches of the perineal and the cremasteric 
branches of the inferior epigastric. The lymphatics drain into the 
inguinal nodes. The nerves are derived from the lumbar plexus, 
the perineal nerves and the posterior femoral cutaneous nerves. 

PATHOLOGY 

Since the scrotum is part of the skin it is subject to most of the 
cutaneous lesions already described in Chapter I. It is sufficient 
here to enumerate only the more common disorders. 

Congenital Anomalies. — These are few. The scrotum may be 
hypoplastic in cases where the testes fail to descend or, having de- 
scended, where they fail to develop. Hyperplasia or redundency 
sometimes occurs. Bifid scrotum is perhaps the most important, 
for with such it may be difficult to decide whether the patient is a 
male or a female. The lesion may be found with otherwise normal 
external genitals or the penis may be rudimentary and the urethra 
may open into the perineum. 

Inflammations, — These are varied and many. Of particular 
interest are: epidermophytosis — occurring in the inguinal folds and 
similar to corresponding lesions of the feet (athlete’s foot) ; inter- 
trigo — an infection caused by the yeast-like fungus monilia and 
other organisms that occur in the natural folds. It is aggravated by 
perspiration and is more common in diabetics ; pediculosis pubis — a 
parasitic infestation of the outer layers of the skin and its surface 
accompanied by profound itching; gangrene — already considered in 
conjunction with the penis; furunculosis — infection of hair follicles 
and sebaceous glands similar to that in the skin; granuloma inguinale 
and lymphopaUiia venereum both of which have been described in 
Chapter XIII; actinomycosis — identical to similar lesions elsewhere 
and syphilis — in the primary, secondary or tertiary stages. 

Tumors. — Among others the following tumors of the scrotum 
have been described: from the epidermis and appendages, a papil- 
loma sebaceous cyst and carcinoma; from midline epithelial 
inclukons, an epidermoid cyst; from blood vessels, a hemangioma; 
from pigment producing cells probably of nerve tissue origin, a jhg- 
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mented ne\us, from fat ti&sue, alipoma, from mesodermal dements 
IS a result of metaph^a, a choi»droma and osteoma, and also from 
iiiLbodermal tissue, i “saicoma ” Of these the carcinoma is the 
most common In the i)ast it Ins been associated uith coal tar 
workers and “clumncj -sweeps ” It exists as a nodule that ulcerates 
or as a papillomatous mass Histologically, the giowtli is usually 
a well differentiated squamous cell c ircmoma It lemains localized 
for a long time, but ultimately metastasizes to the inguinal lymph 
nodes and elsewhere 

Mechamcal Disturbances — In the will of the sciotum these 
include traumatic aiuhion of the skin which was included in the 
section on the penis, contusions lliese lesult in extensne hem- 
atomas because of the laxity of the subepithehal tissue, lacerations 
which, as a rule, bleed ficely and profusely, and edema which may 
be the result of a systemic disease as caidiac failuie oi glomerulo- 
nephritis or it may be the lesult of local conditions such as fihna&is 
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Chapter XIX 

I'EMALE GENli'AL SYSTEM 
EMBRYOLOGY 

luE lle^ elopmrnt of the internal sex organs to the point ^^hcrc the 
gonads begin to diffeientnte has been traced in Chapter X\III 
In the eighth neck, tlie internal epithelial inasb forms an outei more 
dense cortex and an inner less dense medulla From tlie latter, a 
cellular ma^s bulges into the mcaovarium to produce the rctc 
oiani By the fourth month, most of the cells of the internal cell 
mass produce o\a, nhile prolifciatioii of otliers together ssith 
proliferation of germni il epithelium itsuUs in a nen cortex Vt the 
same time, conncctnc tissue from the lete extends into the o\aij 
and neai the pciiphery produces the tunica albuginea Al&o with 
the appearance of the new coitex, the o\a m the medulla disappear 
whereas tliose at tlic peupherj icmam and latei produce the 
Graafian fiolUcUs 

Ihe reto oiaiii is rcstigcal but canalizes and often connectb with 
the mesonephric tubules Uhe cranial tubules are rudimentary, 
rernam attached to ■'egmcnls of the mexonephne ducts, and together 
constitute the epoophoron Some of the tubules of tlie epoophoron 
near the fimbriated end of tlie tube arc called \esicular appendages 
The more caudal mesonopluic tubules lennin a& the paroophoron 
Alo&t of the me-ioneplinc ducts (originall> Wolffian ducts) disappeai, 
but segments maN persist at an> level between the epoophoion and 
the h>men Tlicy aic located on the wall of tlic uteius or on the 
vagina and are known n't Gartner's ducts 

With tiic development of the adicinls and kidnojs, the pioximal 
portions of the Mullemn ducts aic pushed lateiallj and lemam 
separate as the faUopian lubes The intermediate portion of each 
tube unites with its fellow to produce the uterus proper, while the 
di«.tal portions al&o unite to pioducc the urvi£ and the upper part 
of the laqina Ihe lower portion of the vagina develops from 
enfodermal epitiiehuni of tho urogenital sinus which m\adcs this 
area The hymen anses from the genital cord and separates the 
vagina from tlic outlet of the urogenital sinus, which later becomes 
the icsiibule llie fallopian tubes and uterus aie lined by a simple 
epithelium In the uteius, this develops glands at about the fourth 
month Ihe vagina is a solid mass of epithelium until about five 
mouths, when a cleft appears Tlie muscle of the ontiie tract makes 
Its appeaiance as a condensation of mescneliyme at about the third 
month of embryonic development 
In the female, the phallus remains rudimentary as the clitoris 
The methial groove does not extend to the glans as in the male but 
remains as the icsiibule, and the uiethral folds, instead of uniting, 
remain free as the lubia mvwra The hbio>scrotal swellings unite 
only posteriorly m front of the anus to produce the posterior com- 
missure while laterally they lemarn as the labia niajora 
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Vulva 

ANATOMY 

The external genitals of the female are known as the vulva or 
pudendum. They consist of: (1) Mon spubis — a rounded eminence 
in front of the pubic bone produced by a subcutaneous collection of 
fat. (2) Labia major a — two folds extending posteriorly from the 
mons pubis and separated by a cleft. They unite anteriorly to form 
the anterior commissure and posteriorly to form the posterior com- 
missure. (3) Labia minora — two folds extending posteriorly from 
the clitoris between the labia majora and the orifice of the vagina. 
In the virgin, the posterior ends of the labia minora are united to 
form the fourchette. The anterior ends spht around the clitoris to 
form the prepuce above and the frenulum below. (4) Vestibule — 
cleft between the labia minora containing the openings of the vagina, 
urethra and Bartholin’s (vestibular) glands. (5) Clitoris — the 
homologue of the penis. It is located posterior to the anterior 
labial commissure, is encircled by the split anterior ends of the labia 
minora, is covered by a glans, and consists of two corpora cavernosa 
whose crura are attached to the pubic bones. (6) External urethral 
orifice located 2.5 cm. posterior to the glans clitoris. (7) Hymen — 
thin fold of mucous membrane medial to the labia minora and at 
the lower end of the vagina. After rupture, its place is indicated by 
rounded elevations called carunculae. (8) Vaginal orifice — a median 
slit below the urethra and bounded by the hymen. (9) Bartholin’s 
(vestibular glands) — the homologues of Cowper’s glands in the 
male. They consist of two bodies situated on each side of the vaginal 
orifice posteriorly. Each drains by a duct that opens between the 
hymen and labium minus. 

Histologically, the labia majora are covered with epidermis which 
contains hair on the outer surface and on both surfaces numerous 
sebaceous and sweat glands. Beneath the epidermis there are 
smooth muscle, fat and connective tissue. Labia minora are 
covered by squamous epithelium and contain connective and elastic 
tissue and sebaceous glands. The clitoris is covered with squamous 
epithelium and centrally consists of erectile tissue. Bartholin’s 
glands are of the tubulo-alveolar type. They are fined with cuboidal 
or columnar epithelium with basilar nuclei. Most of the duct is 
fined by a stratified columnar or transitional epithelium except at 
the orifice where it is of a squamous variety. 

PATHOLOGY 

Congenital Anomalies. — Developmental malformations of the 
vulva consist of (1) hypoplasia, (2) hyperplasia, (3) duplication, 
(4) absence of mons pubis and (5) synechia. These are fine or more 
dense adhesions that are formed between the free edges of the labia 
minora. It is not settled whether they are congenital or acquired. 
They usually produce no symptoms unless they encroach upon or 
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co\er the uretliri ;\heu they cmse deflection or interruption of the 
stream and infection of the nnniry tract 
Inflammations — Being compost es&cntnlly of skin the Mil\a 
IS subject to most of the cutaneous infections found elfee\Nhere on the 
bod> llie moic important lesions may be listed as follows (1) 
Gonorrhea (2) C/iancroid— considcied in Chapter XIII (3) 
furuncle— consideied in Chapter I (4) Scfcrodcrrna— considered 
m Chapter IX (5) Psoriasis— described in Cliaptcr I (6) Intcr- 
Irtgo — fissuriiig, ulceration and exudation m the natural folds due 
to momha and other organisms It is aggraNated bj waimth, 
moisture and friction and is pic\alcnt in diabetns (7) Tinea 
cruns — epidermophjtosis or athlete’s foot difTcnng onl> in that it 
occurs m the inguinal region and pubis It consists of led maculo- 
papules that coalesce and bccoints dry, scalj and fissured They aie 
attended bj considerable itching (8) Lichenification — a non- 
specific process due to long continued scratching and rubbing 1 he 
skm IS dry, swollen and induratcil The natural folds are deepened 
and the surface is rmk, red or grej (9) Kraurosis — atrophy of 
the \ail\ a 1 ins is usually found after the menopause or m castrates 
and IS due to suppiession of o\anan activit j Tlic suiface is smooth, 
dr>, usually gro> or wlnte, and parchment-likc Histologically, 
there is little or no keratosis, the epithelium is thinned, the rcte pegs 
are atrophic, and the upper portion of the deimis is transformed into 
a band of dense fibrous tissue Iheie is no noteworthy inflammatory 
cell infiltration »Some authors class thu as x separate disease, 
whereas otliers say it is the end stage of leukopl ikia (10) Leuko- 
plakia~m other sections of the book this lias been included under 


tumors not because it is a neoplasm but because it is prone to 
become cancerous In the vulva, as elsewiieie, there can be little 
doubt of such a transformation Early, the area is led and swollen, 
then it becomes white, thick and retracted and finally it becomes 
deeply fissured Histologically, there are liypcrkeratosis, acan- 
thosis, hypertrophy of the rcte pegs, deepening of the papillae and 
a diffuse infiltration of the uppci layers of the dermis with plasma 
cells and lymphocytes (11) Granuloma inguinale — considered in 
Chapter XIII (12) Lymphopalhia I’enereum — also considered m 
Chapter XIII {13} Syphilis llus infection may affect the vulva 
m the primary, secondary or tertiary stages The lesions are 
^milar to those of the anus which have already been described in 
Chapter XIII In decreasing order of frequency , the chancre is 
found on the posterior commissuie (fourchottc), labia majora, labia 
minora, urethra, perineum, vagina, thigh and mons pubis Second- 
ary lesions — condyloma latum — aie found on the vulva, perineum, 
pen-anal region and the thighs lertiary lesions consist of gummas 
and are rare 1 lie histologic changes m syphilis hav e been described 
m Chapter I (14) Tuberculosis The vulva is affected in about 
- per cent of all cases of tuberculosis of the female genital tract In 
niost instances the route of infection is by the blood stream or 
lymphatics from other foci in tlie body Rarely, it is said to be 
primary and contracted from infected ejaculates m cases where the 
male has genital tuberculosis The lesion starts as a small nodule 
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that breaks down, discharges and leaves a punched out irregular 
ulcer "vvith undermined edges and a grey necrotic floor and base. 
The diagnosis can be made with certainty only by biopsy. 

Gonorrhea is of course caused by neisseria gonorrheae. It is con- 
tracted by intimate contact with pus that contains the organisms. 
In adults this usually occurs as a result of intercourse, whereas in 
infants and children the transfer of organism is ordinarily by con- 
taminated objects such as linen, instruments. Angers and, rarely, 
toilet seats. A predisposing factor in infants and children is said 
to be the lack of corniflcation of the epithelium of the vulva and 
vagina. In adults, the epithelium is well keratinized and the mucosa 
is, therefore, more resistent. In contrast, however, Skene’s ducts 
of the urethra, Bartholin’s glands and the cervical glands are well 
developed in adults and it is in these areas that the organisms 
become hidden and periodically reinfect the patient. 

From the surgical point of view, the two important sites of in- 
fection are the cervix and Bartholin’s glands. In the acute stages, 
the latter become swollen, distended, red, painful and exquisitely 
tender. When the duct becomes sealed off, as it so often does, there 
is formed a frank abscess. This is filled with thick creamy pus that 
contains numerous neutrophils. In these are found the causative 
organisms. Histologically, the wall reveals a non-specific acute 
inflammation with varying degrees of necrosis. When the infection 
is less virulent or when the duct remains patent the process sooner 
or later becomes chronic and is then unattended by any symptoms 
except in the periods of exacerbation. In such cases, the epithelium 
of the ducts may remain normal or be transformed to a stratified 
squamous cell type; the glands may become hyperplastic or de- 
stroyed, and throughout there is fibrosis and infiltration with plasma 
cells, lymphocytes and monocytes. In cases where the duct is 
occluded and the infection is mild or burns itself out, the secretions 
of the gland accumulate to form a cyst. Although variable in size, 
a Bartholin’s cyst usually measures less than 5 cm. in diameter. 
The lining is composed of flattened or tall transitional cells, squa- 
mous cells, columnar cells or cuboidal cells and in the subjacent 
connective tissue there are almost always remnants of the tubulo- 
alveolar glands. Before leaving the question of Bartholinitis, it 
ought to be pointed out that all cases are not caused by neisseria 
gonorrheae and that any organisms may be responsible for the in- 
fection. 

Tumors. — Histogenetically, neoplasms of the vulva that have 
been described may be classified as follows: from the epithelium, 
papillomata (condyloma acuminatum) Bowen's disease, and car- 
cinoma; from sebaceous glands, a cyst; from sweat glands, a 
hydradenoma, hydradenoid carcinoma, and Paget’s disease; from 
Bartholin’s glands (epithelium), a cyst and carcinoma; from pig- 
ment producing cells (melanoblasts), a nevus and melanoblastoma; 
from connective tissue, a fibroma and fibrosarcoma; from vessels, 
a hemangioma, lymphangioma and hemangiosarcoma; from fat, a 
lipoma- from nerve tissue, a neurofibroma, ganglioneuroma and 
neuroma; from muscle, a leiomyoma; from lymphoid tissue 
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ftcticulum cells), Ijiniihoblistomas, fiom mesodermal tissue as a 
result (it metaplasia, a clioiidroma, of congenital origin, accessory 
bieast and from distant areas, metastatic tumois including 
chononepitliclioina 'ind cndoinetnossis Suice jnost of tlieso tumoifc> 
ha\e bceji described in detail in CIi ipfei I and other sections of the 
te\t thej ^\iU not be dealt \\\\h fvwUiei Caicinomi alone ments 
‘•enarate con-aidei ition ^ , u 

Carcinoma of the \ul\ a is> & ucl to constitute about 4 per cent of all 
cancers of the female genital tiact Vlthough its piccise cause is 
unknown, leukoplakia lias been upoitcd as a pierursOi in from one- 
third to onednJf of ill cases llie lesion is seen from tbe third to 
the ninth decade of life with the majority of patients around sixt> 
jears of age Stjinpiom^ consist of a lump or ulcer in about one- 
tliird of all cases togethei with combinations of pruritus, pain, 



tic 302 — Fungating caremoma of Ihr %ul\a (Courky Dr Lewis C Sheffo ) 

bleeding, leukorrhea, and burning and fiequencj on urination In 
decreasing ordei of fiequenc>, the sites of tJic lancer are labia 
majora, labia minora, clitoris, Urethral meatus, posterior commissure 
and Bartholin’s glands Grossly, as already stated, the lesion 
fiequentlj starts in a leukoplakic plaque It may be a small nodule 
that soon ulceiates or it ma> be primarily an ulcer Vs the growth 
progresses it becomes essentially a large, fungating, superficially or 
deeply fissured, firm, ulcerating, grey, pedunculated or sessile 
cauhflouer-like mass or an infiltrating, penetrating sloughing ulcer 
The edgC'i of the latter are raised, firm and ill-defined, 
the floor is co\tied with neciotic mateml, and the base is composed 
of greyish white firm tumor tJiat infiltrates and destroy s all under- 
ly mg Structures Histolwncally, about 90 per cent of tlie grow ths are 
squamous cell carcinomas and the lemainder aie adenocarcinoma 
b isal cell carcinoma and rarely Paget’s disease I hese are m e\ ery 
res-pcct identical to similar growths in other areas of the skin 
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Spread of the tumor is slow, is usually by way of the lymphatics, and 
affects the inguinal, deep femoral and iliac nodes. Because of the 
free anastomosis of vulval lymphatic channels, metastases are often 
bilateral. Microscopically detected tumor has been reported in 
30 per cent of nodes that were not enlarged clinically. Early 
diagnosis can be established with certainty only by biopsy. Treat- 
ment is complete vulvectomy with bilateral dissection of the draining 
lymph nodes. The five year survival rate is about 25 per cent. 

Mechanical Disturbances. — These consist of: (1) trauma which . 
may be caused by external violence or more commonly is associated 
with delivery. The latter exists in the form of tears usually through 
the posterior commissure towards or into the rectum. More 
desirable are surgical incisions in the same area known as episiot- 
omies; (2) hematoma — an accumulation of blood in the submucosal 
tissues. As a rule, it appears six to ten hours following spontaneous 
or operative delivery and it affects one labium majus. Its cause is 
rupture of a vessel or failure to secure hemostasis in an episiotomy. 
It may be associated with intense pain and swelling or, if bleeding 
also occurs internally, with signs of acute blood loss and anemia. 
The patient may die from shock or the hematoma may become 
infected and result in an abscess. Usually the extravasation is small 
and is resorbed spontaneously or is readily amendable to simple 
incision, evacuation of clots and ligation of bleeding points; (3) 
edema — most often associated with anasarca of cardiac failure or 
renal disease, particularly at the time of pregnancy. Less often it 
results from obstruction to the portal circulation from hepatic 
disease or pressure by a tumor. Local causes are those which inter- 
fere with local venous or lymphatic drainage. Chief among these 
are lymphopathia venereum and filariasis. The latter, known as 
elephantiasis, is frequently associated with massive swelling, thicken- 
ing of the skin, hypertrophy of the epithelium, edema of connective 
tissue, increase of lymphatics, and diffuse non-specific inflammation. 
In addition, the zones around the parasites disclose typical granulom- 
atous lesions which have already been described in connection 
with the lymph nodes; (4) superficial atresia. Atresia has already 
been considered under synechia of the labia minora. It occurs 
most frequently in infants and young children, but it has also been 
described in women in the tenth decade of life. In these as in 
infants, symptoms consist of urinary obstruction and infection. 
Because of the lightness of the adhesions, separation of the labia is 
easy. 

Vagina 

ANATOMY 

The vagina is a canal situated between the vestibule and uterus 
and the rectum and bladder. Ordinarily, its walls are in apposition 
and on transverse section the structure assumes an H position. Its 
anterior wall is 7.5 cm. long and its posterior wall measures 9 cm. 
in leno'th. The anterior wall is related to the bladder and urethra; 
the posterior wall overhes the perineal body, the anal canal, the 
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rectum and in its upper portion a reflection of the peritoneum, the 
lateral borders aie m contact uith the levator ani mustles, and tlie 
terminal portions of the uietcfb course close to the literal formces 
and then anterior to the vagina Hie arterial supply comes irom 
the vaginal, uterine, internal pudendal and middle lieniorrhoidal 
branches of the hjpogastric vessels Tlie ttins after forming an 
external plexus dram into the h>pogastric veins The lyinphatics 
empty into the external iliac, hyiiogastnc and sacral lymph nodes 
The nerics arise m the vaginal plexus and the upper sacral ucr' ss 
Histologically, the vagina from within out consists of (1) 
thehum of a stratified squamous variety Normall>, the superficial 
cells show little or no keratinization but they do contain fat and 
glycogen (2) lamina propna Beneath the epithelium this is 
loose, somewhat edematous and shows papillae, particularly in the 
posterior wall The deeper portion is dense and contains a plexus 
of small veins Throughout there are lympliocytes which some- 
times aggregate to form small follicles (3) Muscular coat consisting 
of a nuddle circular and an outer longitudinal la> er of smooth muscle 
bundles (4) An external adientihal coat Ihis consists of con- 
nective tissue and contains vessels and nerves 
Vaginal Smears — Altliougli tlic vaginal epitbchum responds to 
ovarian Jiormoncs, it is the consensus toda> that the changes arc 
not precise enougli to indicate the phase of tlie ovarian cjcle In 
smears made of vaginal secietions and stained bj the Papanicolaou 
or Shorr metliod the following changes are noted postmen lirual 
stajt.— numerous leukocjtes and small green colored epithelial cells, 
early estrogenic effect — larger polvhedral squamous epithelial cells 
but still with a green color, full cslrogcmc e/cct— numerous fully 
cornified large polyliedral cells with small nuclei and abundant 
luilliantl> orange coloied cytoplasm togetlier with a disappearance 
of leukoc>tes, progesterone effect — no reliable changes pregnancy — 
epithelial cell*) elongated, concave or navicular with vacuolated 
cytoplasm and elongated or collapsed nuclei, and at the menopause — 
atrophic small round cells with lavender colored cytoplasm Aside 
from these phjsiological changes, vaginal secretions (in cases witJi 
carcinoma of the cerv ix and uterus) also contain neoplastic cells In 
carefully prepared and examined smears, exfoliated tumor cells may 
be found m as high as 00 per cent of these cases In general, the 
criteria upon which a cytologic diagnosis of cancer is made are the 
same as tliose used m histologic work Briefly they consist of an 
increase m size and irregulantj of the cells, of a relativ e increase m 
size of the nucleus as compared with tlie cytoplasm, of alterations 
m the intensity of staining of the nucleus and of clianges m size, 
number and prominence of the nucleoli It cannot be over- 
emphasized, however, that m the study of laqinal secretions just 
as m the study of bronchial, prostatic and other secretions one must 
first become thoroughly familiar with the normal flora before one can 
hope to identify neoplastic cells It must furtlier be emphasized 
that both the flora, and to a lesser extent the neoplastic cells, differ 
with the system studied so that precise criteria must he established 
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PATHOLOGY 


Congenital Anomalies. — Developmental malformations of the 
vagina consist of (1) atresia — when recanalization of the solid stage 
is incomplete; (2) septate — ordinarily longitudinal and either partial 
or complete. The latter results in a double vagina. Rarely, there 
are encountered transverse septa or diaphragms; (3) imp&i'f orate 
hymen — This usually remains unnoticed until puberty when the 
products of menstruation are retained in the vagina and produce a 
pelvis mass; (4) fistulas — between the bladder or urethra and the 
vagina; (5) absence — Total lack of formation of the vagina is said 
to occur once in every 5000 births. In about one-quarter of the 
cases, there are associated anomalies of the urinary tract and in 
about one-fifth, there are hernias. The uterus and tubes are atro- 
phic but the ovaries are normal. Approximately 50 per cent of the 
patients have no abdominal manifestations while the remainder 
disclose periodic cramps and pains that may be great enough to 
necessitate hysterectomy. Most of the patients are, in addition, 
affected adversely psychologically. Treatment consists of recon- 
structing a vagina with the aid of skin grafts. It is interesting to 
note that such epithelium will undergo the same cystic changes as 
does the normal vaginal mucosa; (6) cysts. These may be divided 
into congenital and acquired. The latter eventuate from sub- 
mucosal inclusions of epithelium sustained at the time of delivery 
or at the time of gynecological operations. The misplaced rests 
proliferate and degenerate to form cysts. The lining cells are 
stratified squamous and the contents are composed of greasy material 
similar to that found in sebaceous cysts. Congenital cysts eventuate 
from remnants of Gartner’s (Wolffian or mesonephric) ducts. They 
may be single or multiple and unilateral or bilateral. They may 
occur anywhere along the course of the ducts and are, therefore, 
most commonly seen in the broad ligament, along the side of or 
laterally within the wall of the uterus, or in the vagina. Here they 
are always located along the antero-lateral wall. They vary in 
size up to 6 or 8 cm., have a smooth wall and are filled with clear 
fluid. The lining cells are ciliated or non-ciliated, cuboidal or 
cylindrical, transitional, or stratified squamous. 

Inflammations. — Inflammatory lesions of the vagina are similar 
to many of those found in the vulva. They, therefore, need only 
be listed here : gonorrhea, leukoplakia, granuloma inguinale, lympho- 
pathia venereum, syphilis and tuberculosis. Two more common 
lesions are simple ulcer and trichomoniasis. 

Simple ulceration is observed in cases with foreign bodies, in pro- 
lapse of the uterus, in leukemias and in other debilitating conditions 
where the general resistance is low. The ulcers are usually small, 
multiple, superficial, irregular and clean. Histologically, they dis- 
close a denudation of the epithelium and an infiltration of the 
underlying tissue with plasma cells, lymphocytes, monocytes and 


neutrophils. , . . . -u 

Trichomoniasis in relation to the vagina means infestation witn 
the trichomonas vaginalis. This is a pear shaped protozoan with 
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four anterior flagcllac and a dorsal undulating membrane A\ithout a 
posterior free portion Its si/e a ones from 12 to 24 microns in 
length to 6 to 8 microns in diameter 'ihe organism is found m 
flora 10 to 37 per cent of g>necological patients and in 66 per cent 
of prostitutes It produces a thin, bubbij, copious discharge that 
o\erflo\^s and excoriites the pcnneum and vulva, and is attended 
by much itclmig Ihc vaginal mucosa is red, edematous, covered 
with pus and flecked wath tiny grey ulcers Histologically, these 
are non-specific The diagnosis is established bv demonstrating the 
parasite m smears of secietion obtained from the posterior wall of 
tlie cervix and vagina The infection is tenacious Some of the 
man> drugs that have been used locallj arc stovaisol powder, 
floraquin tablets, sulfonamide ointments and vinegar douches 
Tumors — Neoplasms of the vagina are neither common nor 
varied From tiie epithelium there may arise a papilloma and 
carcinoma, from connective tissue, a fibioma and mjxoma, from 
muscle, a mjoma, from pigment producing cells (melanoblasts), a 
nevus and melanoblastoma, from Ijmpboid tissue (reticulum cells), 
a lymphoblastoma, from mesodermal elements, sarcoma, and from 


distant areas, secondary tumors and endometriosis 

Carcinoma — Carcinoma of the vagina is raio It may occur at 
all ages from infancy to senility but is mo>>t common m the fifth and 
sixth decades Parly there is a blood tinged leukorrhea, but as the 
lesion extends to adjacent structuics and organs theie arc pam, 
rectal distress and urinary disturbances llic tumor may be 
localized to one area of the vagina (usually the posterior portion 
and upper half) or it may cncirelc the entire lumen It grows as a 
fungating, cauliflower-like, friable mass or as an infiltrating, indur- 
ated ulcei Histologically, it is usually of the squamous cell type, 
but, occasionally, it is of an adenomatous variety Spread is by 
local extension to adjacent structures and only later by metastases 
to the iliac, hyiiogastnc and sacral lymph nodes Treatment is 
irradiation llie prognosis is poor for Icsg than 15 per cent of 
patients are alue at the end of five years 

Sarcoma —Sarcoma of tlie vagina is also rare It occurs as 
frequently in infants and young children {sarcoma botryoides) as it 
does in adults -V bloody vaginal discharge is the first symptom 
and later, as m carcinoma, there aie pain and urinary and rectal 
manifestations As a rule, the tumor not only fills tlie vagina, but 
It grows rapidly and «oon fills the entire pehas In tlie literature, 
there has been practically no attempt to separate these tumors on a 
histogenetic basis Altliougli tlicre undoubtedly occur fibro- 
sarcomas, myosarcomas, myxosaicomas, neurofibrosarcomas, etc, 
most of tlie reports merely list them as spindle cell, round cell or 
mixed cell ‘Sarcoma Also the often used designation of mucosal 
(protruding from the mucosa into the vagina) and parietal (origi- 
nating and grow mg extramucosally ) sarcoma has little to recommend 
It, for all sarcomas of the vagina must arise extramucosally, other- 
wise they would not be saicomas Irradiation therapy is tiie onlv 
tieatment possible oi desirable Most of the patients die in from 
one to twenty -four months 
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Mechanical Disturbances. — Mechanical disturbances of the 
vagina consist of the following: (1) Rupture. This may occur as 
a result of coitus or of insertion of a foreign object. In oneTDatient 
observed by the author, the tear was produced by a broom handle. 
The victim was admitted to the hospital with most of the small 
intestine protruding from the vagina. She died from peritonitis 
following replacement of the gut. The immediate danger in rupture 
of a vagina is profuse hemorrhage. (2) Vesicovaginal fistula. Most 
fistulas between the bladder and vagina are acquired. One of the 
common causes in countries where midwifery is permitted is faulty 
labor. Prolonged pressure of the head on the soft parts, especially 
when the bladder is distended, produces ischemia, degeneration and 
necrosis. If then forceps should be used there is further trauma and 
even perforation. As a rule, however, leakage of urine does not 
start until the third or fourth postpartum day. Other causes of 
fistulas, which are more common in countries where obstetrical 
care is better, are extention and breakdown of carcinoma of either 
the cervix or the bladder, irradiation necrosis and total hysterectomy. 
(3) Calculus. Stones may form in the vagina or may reach this 
organ by eroding through the bladder. Primary calculi can form 
only in the presence of a congenital or an acquired vaginal stricture, 
added to which there is leakage of urine into the vagina either 
through a fistula or by way of incontinence. The size varies from 
a millimeter to 10 cm. or more and the composition is the same as 
that of urinary calculi. (4) Foreign bodies. These are found in 
the vagina because of accident (surgical material), curiosity (chil- 
dren), sexual perversion, feeble mindedness and insanity. The out- 
standing symptom is leukorrhea. The diagnosis is made by rectal, 
vaginal and roentgenographic examination. Treatment is removal. 
Some of the many objects which have been found in the vagina 
include the following: empty shells, grain, nuts, rolled up straw, 
cherry stones, sticks, potato, metal containers, hair pins^ straight 
pins, safety pins, cork, paper, cotton, calcium oxalate crystals, shoe 
buttons, rubber balls, cap of tooth paste tube, screw, bottle, sand- 
stone. tampons, pebbles, ox tongue, leeches and pessaries. 

Uterus 

ANATOMY 

The uterus is located in the pelvis between the bladder anteriorly 
and the rectum posteriorly, and is connected with the fallopian 
tubes above and the vagina below. In the virgin, it has the shape 
of a flattened pear, measures approximately 7.5 x 5 x 2.5 cm., and 
weighs about 35 gm. Its long axis parallels the axis of the superior 
pelvic inlet and it forms an angle with the vagina. It consists of a 
body and a cervix which are separated by a slight constriction called 
an isthmus. The body narrows from the fundus to the isthmus. It 
is covered by peritoneum which anteriorly is reflected on to the 
bladder to form the vesico-ulerine pouch, and posteriorly extends to 
the cervix from which it is reflected on to the rectum to form the 
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rcclo-uicnne pouch (of Douglas) Its anterior surface is in apposi- 
tion AMth the bladdei and itbpostciior surface itsts upon the peUic 
colon and small intestine Vttaclied to the lateral margins are the 
broad ligaments consisting of tuo folds of pciitoneum and each 
coutainnig superiorlj the fallopian tube, iiiferiorlj and aiitenorlj 
the round ligament and mfenorly and posteriorlj the ligament of 
tlie ovary The htenl maigm of the Inoad ligament is attached to 
the uall of the pelvis That paifc of the body of the uterus that 
lies above the level of the fallopian tubes is known as Dig fundus 
The ccriix mea&uics 2 5 cm in length Its long axis forms an angle 
w ith that of the uterus The portion abov c the v agiiu is separated 
from the bladder bj cellular tissue known as paramelnum, while 
posteriorlj it is covered b> peritoneum Ihe vaginal portion pro- 
jects into the vagina, and contains an aperture— the external orifice 
which is bounded by a shoit antciior hp and longer posterior hp 
llie uterine cavity is triangular m shape and flat It communicates 
with the cerncal canal bj the internal orifice ihe arterial supply 
comes from the uterine branches of the hjpogastiic and the ovarian 
branches of the abdominal aorta Ihc terns end in the uterine 
V enous plexus T. he lymphatics of the cerv ix dram into the external 
ihac, the hypogastric and the common iliac nodes, while those of the 
body and fundus pass to the pre-aortic, external iliac and superficial 
inguinal nodes Tiio nerves aic dciivcd from the hypogastric and 
ovarian plexus and the pelvic «!planchnic nerves 
Histologically, the wall of the body of the uterus consists of (1) 
a scrosa—composed of an external layer of mcsothchum lestmg upon 
a tlun layer of Ioo"e connective ti'^ue, (2) '/nyoincinum — composed 
of bundles of smooth muscle tliat are separated by interstitial con- 
nective tissue This contains isolated smooth muscle cells, leticu- 
lum, and m the outei portion elastic fibers, (3) endometrium Tins 
Will be discussed separately The cernx is composed mainly of 
a stroma of connective tissue At its junction with the uterus, 
howev er, there arc added smooth muscle fibers m intreasing numbers 
The vaginal portion of the cervix is coveied with stratified squamous 
epithelium that normally shows no keratmization At approxi- 
mately the external os, there is an abrupt transition to a single 
layer of tall, non-cihated, columnar epithelium Their nuclei are 
oval, deeply staining and basilar and the cytoplasm is neutral or 
shghtV basophilic and is rich m mucin This epithelium lines the 
cervical canal to the internal orifice Along its course it sends 
numeious projections into the stroma wlucii arborize to form 
racemose cervical glands 

Endometnum — Mcnslniation is periodic bleeding from the uterine 
cavity normally occuriing every twenty-five to thirty-five or on an 
iveiage every tw enty -eiglit days Vs a rule, it is of the ovulatory 
type but sometime'!, especially at the menarche and the menopause, 
It may lie of tlie anovulaloiy type At the risk of oversimpli- 
fication the hormonal control of menstruation mav be briefly out- 
lined as follows The anterior lobe of ihc pituitary gland secretes 
two Uoriworwis that act upon the ovaiy' — one causing stimulation 
and maturation of the ovum and the other bunging about lutini- 
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zation of the ruptured follicle. Thus after the end of menstrual 
flow, several follicles begin to maturate and as they do so, they 
secrete increasing amounts of estrogen (estrogenic hormone, female 
sex hormone, folliculin, estrin or theelin as it is also called). For 
some unknown reason only one follicle reaches maturity and 
ruptures, whereas the rest degenerate. The remains of the follicle 
after the ovum has been discharged are transformed into a corpus 
luteum and this secretes some estrogen as well as another hormone, 
progesterone. Estrogen alone causes proliferation of endometrium, 
whereas estrogen plus progesterone promotes differentiation or 
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Fig 363. — Normal endometrium showing (A) proliferative and (B) secretory phase 

X 50. 

secretion and simultaneously inhibits ovulation. When the corpus 
luteum degenerates menstruation ensues. 

The proliferative phase (first growth, follicular or interval phase) 
of the endometrium, therefore, corresponds to the ripening of the 
follicles and ends with ovulation. In a twenty-eight day cycle this 
occurs about fourteen days after the first day of the last menstrual 
period. After menstruation the endometrium consists of a thin 
basilar layer and only a portion of the next layer the spongiosa. 
The raw surface is soon covered with epithelium from the under- 
lying glands. The latter are small, few in number, narrow, straight 
and are fined by columnar epithelium (Fig. 363A). The luminal 
and other surfaces of the cells are sharp; the cytoplasm is solid and 
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eosinopJnhc, and the nuclc) are round oi ova'll and basilar The 
stroma is abundant dcn«;e and compo&ed of spiiuUc celK "sMth deeply 
basophilic spindle nuclei In the latter part of the pioMeraUve 
phase the glands become more numeious, elongated and snow 
beguuung tortuosities Iheir lining rella are slightly larger and 
the nuclei tend to lea\e the basilar portion llie stroma in the 
basilar poitioii remains dense, but that m the superficial portion is 
looser and the nuclei are larger and more \esicular The %essels 
are small numerous and engorged 

Ihe secretory phase tsccond growth, differentiate e, progravid or 
progestational phase) of the endometrium corresponds to the 
corpus luteum activity of the ovary It extends from the fourteenth 
to the twenty-sixth day of the cycle TJie endometrium gradually 
increases to a depth of about 5 mm The glands are numerous, are 
arranged in parallel rows at right angles to the surface and sliow 
incieasing tortuoiities (Fig Zb'lD) lliiee layers aie now dis- 
cernable, (I) a basilar whith is similar to that already described, 
(2) a spongiosa — composed of the most tortuous and dilated portions 
of the glahds and (3) a compacla near the surface where the glands 
become straighter and lurrouei The lining cells disclose sub- 
nuclear droplets of secretion and deposits of glycogen Later, the 
cytoplasm becomes leticulated and watery llic luminal portion 
sloughs and becomes frayed and the glands are filled witli secietion 
The stroma undergoes a decidual transformation Tlie cells be- 
come larger and siiarply defined They are of \aned shapes, send 
processes into the surrounding tissue, have eosinophilic cytoplasm 
and reveal large vesicular nuclei There is considerable edema 
The^e changes are most marked m the outer tw o lay ers 

The isdmnic phase occurs one to two days before menstruation 
and is characteri 2 ed by constriction of the spnal vessels that pass 
between the basilar and spoiigiosa layers As a result, the super- 
ficial portion becomes blanched and ischemic, the endometuum 
shrinks due to loss of water, the stromal cells are dense, the glands 
collapse, and leukocy tes appear 

The menslrual phase occurs as a result of hemorrhage consequent 
to degeneration, necrosis and breaking of the vascular walls Ihese 
changes are brought about by prolonged vascular constriction 

Anovnlatory menstruation occurs wUen the follicle develops to 
maturity or beyond but instead of rupturing it dies ind degenerates 
The consequent sharp diop in estrogen production brings about 
menstruation Histologic examination of the endometrium before 
menstruation shows normal or hyperplastic proliferative activity 
and lack of secretory changes 


PATHOLOGY 

Congenital Anomalies — Developmental malformations of the 
uterus result from a faulty fusion of the Mullerian ducts They 
may be listed as follows absence — ^resulting from failure of the ducts 
to develop, doufaft.— complete failure of fusion This may be 
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associated with a single or a double vagina; two horns — failure of 
fusion of the upper portions of the ducts; notched — when the upper 
line of fusion is indicated by a notching of the fundus, one horn — 
failure of one Mullerian duct to develop; septate — a longitudinal 
division of the uterine cavity by a partial or a complete septum, and 
atresia of the cervix. 

Inflammations. — Inflammatory lesions of the cervix consist of 
non-specific cervicitis and, rarely, tuberculosis, syphilis and granu- 
loma pyogenicum. Those of the endometrium consist of endo- 
metritis, pyometria, tuberculosis and rarely, granuloma inguinale. 

Non-specific Cervicitis. — This is the commonest lesion of the 
female genital tract. Two factors are responsible for its frequency — 
the nature of the arborizing cervical glands which offer a nidus for 
organisms and repeated trauma, such as sustained at the time of 
delivery. Any of the pyogenic organisms may cause the infection. 
The more common are streptococci, staphylococci and gonococci. 
In the acute stages, the cervix is red, swollen and covered with a 
purulent discharge. Histologically, the glands are filled with pus; 
the supporting connective tissue is edematous and contains en- 
gorged capillaries, and there is a diffuse infiltration with neutro- 
phils. 

Chronic Cervicitis. — This results from a persistence of the acute 
infection. It may be limited to the endocervix in which case the 
canal is granular, soft and often filled with a mucopurulent plug. 
More frequently, however, it extends on to the vaginal surface to 
produce an everted, red granular, protruding mass. The cervix 
is edematous and hypertrophied; its os is patulous; its lips are 
gaping, and its glands are occluded resulting in retention cysts 
(Nabothian) that measure as much as 2 cm. in diameter. They 
are filled with clear viscid fluid or pus. Histologically, the surface 
epithelium may be normal or partially or completely eroded. The 
glands are both hypertrophied and hyperplastic, and they show an 
excess of secretory activity. The surrounding tissue may be ede- 
matous and vascular or dense and sclerotic. There is a diffuse 
infiltration with plasma cells, lymphocytes, monocytes and neu- 
trophils. 

Both in the involved and in remote areas there is often a change of 
the covering columnar epithelium and of the glandular epithelium 
to a stratified squamous cell type. The older theory is that in- 
flammatory irritation causes a proliferation of adjacent squamous 
epithelium which creeps along the basement membrane and elevates 
the pre-existing columnar cells. This process is called epidermidi- 
zalion. The newer and, I must say, rather cogent explanation is 
that squamous epithelial cells are produced locally from basal cells 
as a result of relative hyperestrinism. This process is referred to 
as squamous metaplasia. In either case, the lesion must be differ- 
entiated from squamous cell carcinoma. Ordinarily, the distinction 
is easy for the benign condition is limited to the surface or to the 
glands, shows an intact basement membrane, reveals no loss of 
polarity of the cells, and is devoid of the variations in shape size 
and staining ciualities that always mark a carcinoma. 
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Endometritis — Non-granuloraatous infection of the endometrium 
IS almost alwajs due to pjogenic oiganisins, tlic most common of 
which are streptococci, staphjlococci and gonococci Piedisposing 
factors aie postpartum state, abortion, tumors such as fibrom> omas, 
polj']is and cancers, and irradiation In the acute stages, there are 
\arjing degrees of InTiercmia, edema, neutiophihc infiltration, 
degeneration, necrosis and nuclear fragmentation In the chrotiic 
form, there are infiltration witli plasma cells, limpliocjtes and 
monocjtes, increase in thick and thin walled capillaries, and pro- 
liferation of fibroblasts and fibroc>tes An innammation of the 
endometrium, as would be expected, usually inxohes iar>mg pro- 
portions of the muscle lajer, thciebj producing acute and chronic 
myometritis Histologicallj, the changes correspond to those in the 
endometrium 

Pyometnum — This is a collection of pus m the uterine ca\ity to 
as much as GOO co The exciting causes arc bacteria, especiallj 
aerobic and anaeiobic streptococci and stapb>locoeci, and colon 
bacilli The predisposing cause is a partial or complete occlusion 
of tlie cenical canal lliis is brought about by (1) congenital 
atresia, (2) inflammations cither acute or chronic, (3) neoplasms, 
sucii as cancer of the cenix or endometrium, polyps, fibromjomas, 
etc , and (4) mechanical disturbances, such as malposition, irradia- 
tion and chemical ulcers 

Syphilis — SypJnlisof the cervix is recorded as occurring m from 
9 to 44 per cent of cases with syphilitic infection It exists m the 
form of (1) a chancre that is usually grafted upon a prexioub ceni- 
citis It frequently surrounds the external os completely, but it 
may also be found on the anterior or posterior lip alone It exists 
as an uneroded ulceration or as a sharp, ulcerated, funnel-shaped 
sore with an attached pseudomembrane, (2) secondary macules, 
erosions, papules and ulcers and (3) an ulcerating gumma The 
histologic changes are similar to those described in the section on 
the skin 

Tuberculosis — ^lliis is more common m the endometrium than 
in the cervix, and in each it is almost always secondary to infection 
of the fallopian tubes There may or may not be a demonstrable 
pulmonary lesion Tuberculous endometritis is responsible for 
about 10 per cent of all ca^-es of sterility The uterus is frequently 
hypoplastic llislologicalhj, only the outei poition of the endo- 
metrium IS affected Because the mfectioii is sloughed each month 
with the menstrual flow , the tubercles are almost alw ay s of the solid 
type Caseation is rare The organisms are isolated by guinea 
pig inoculation and cultural methods 

Tumors — Neoplasms of the cervix and uteius proper are not 
extremely varied The following more common lesions will be 
Lonsideied (1) liyperphsia of the endometrium, endo- 

metiosis, poiyjJs, hypertrophy of the my ometrium, and fibromyoma 
( 2 ) Ualiff/jant— carcinoma of the cervix, carcinoma of the endo- 
metrium, saicoma and mixed tumors Other lesions worthy of 
mention are papilloma of the tervix, lipoma, melanobJastoma of the 
cervix, Ivmplioblastoma and rhabdomyosarcoma 



590 


FEMALE GENITAL SYSTEM 


Hyperplasia of the endometrium occurs at all ages during the 
reproductive cycle, is more frequent after thirty-five years of age 
and is infrequent beyond the menopause. It is caused by long 
continued estrogenic stimulation in the absence of a balancing 
corpus luteum effect. By this method, the lesion can be produced 
at will in experimental animals. In humans during the child bearing 
age, the source of the estrogens is said to be a persistence of un- 
ruptured Graafian follicles, and during the post menopausal period, 
it is thought to be derived from the adrenal cortex. At any age, 
excessive amounts are produced by granulosa cells and theca cells 
tumors. Grossly, the endometrium is thick, velvety, grey or pinkish 
grey and often polypoid. Tiny hemorrhages are common and 
minute clear vesicles may be detectable on close inspection. Histo- 




Fig 364. — ^Hypeiplasiaof the endometrium showing large cysts some of which are filled 

with secietion. x50 



logic changes vary in degree from almost normal proliferative 
endometrium to one that is difficult to differentiate from carcinoma 
(Fig. 364). The following characteristics are observed: glands 
increased in number, irregularly arranged, and of varied shape and 
size from straight, seipigenous, bizarre to cystically dilated (Swiss 
cheese appearance); epithelium closely packed, deeply stained, 
moderate number of mitoses, cell borders distinct and usually shaip, 
cells one or more layers thick, cytoplasm, as a rule, devoid of 
glycogen droplets, nuclei oval or wedge shaped and hyperchromatic ; 
stroma moderate in amount or scanty, dense or edematous, and 
often rich in vessels, and occasionally, small foci of necrosis. The 
chief symytom is irregular vaginal bleeding. The diagnosis is made 
by endometrial biopsy. Treatment consists of administration of 
anterior pituitary luteinizing hormone, of currettage, of radio- 
therapy and of hysterectomy. 


FEM\LB GEMTIL SYSTEM 


591 


Endometriosis maj be defined as the presence of endometnal 
tissue m abnormal locations Ihete arc three theories to explain 
Its ongni (1) reflux from the utenne canal b> ^\ay of the fallopian 
tubes at the time of menstruation, (2) a metaplasia of mesodermal 
tissue and (3) proliferation of misplaced Mullerian duct tissue 
The lesions are spoken of as endometriosis interna (also adeno- 
nnosis and adenonijoma) when they affect the uterus and endo- 
metriosis externa w hen thej affect other tissues The latter include 
o\ar>, rectosigmoid, fallopian tubes, any of the other pelvic serosal 
and less often abdominal peritoneal surfaces, umbilicus, groin, 
thighs, \agma, cer\ix, \ui\a, abdominal and mediastinal Ijmph 
nodes and possibl) the lungs With such a wide distribution, signs 
and sytnploms as w ould be expected are exticmelj variable Periodic 
pain, swelling and tenderness applj generally Increasing dys- 
menorrhea IS the chief manifestation as far as the pehic organs are 
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concerned Grossly, the lesions appear as. small or larger, cystic 
deep blue to almost black nodules, or cysts of \ irying sizes that are 
filled with old blood and that are surrounded by an abundance of 
fibrous tissue (Fig 365) Histologically, the amount of glandular 
to stromal ti'^sue ^arles m) that at times diligent search may be 
necessary to find one or the other Although sometimes the same 
cyclic changes aie noted as in the endometrium proper, it is more 
common to encounter proliferatne changes alone Tlie diagnosis 
is usually established from a history of recurrent sy mptoms associated 
with menstruation Treatment consists of surgical excision or of 
artificial or natural castiation Tlie prognosis with regaids to life 
lb good 

Polyps arepedunculated growths measuring from a few millimeters 
to sexeral centimeters in diameter that arise m tlie cerxix or in the 
endometrial ca\ity It is a poor tenn unless further qualified, for 
wvtwowgh It IS usually used to connote a finger-like mass comnosed 
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essentially of benign epithelium, yet a carcinoma, sarcoma and 
fibromyoma may present the same appearance. In this section, 
reference is made to the benign epithelial type of proliferation. 

Cervical polyps are single or multiple, red, soft, friable, bleed 
readily upon manipulation and are usually attached by a thin 
pedicle. Depending upon the site of origin, they are covered by 
stratified squamous or tall secreting columnar epithelium. The 
latter, when present is directly continuous with centrally located 
large or small racemose glands that are lined by similar cells. Some- 
times the glands are dilated to form cystic spaces. The stroma is 
variable in amount, dense or edematous, vascular and frequently 
infiltrated with plasma cells, lymphocytes and neutrophils. Often 
the surface is ulcerated, and in these or other areas the glandular 
epithelium is replaced with a stratified squamous cell variety. A 
cancerous transformation, however, is rare. Symptoms consist of 
bleeding, leukorrfiea and sterility. Treatment is removal. 

Endometrial polyps grossly are similar to those in the cervix. They 
arise anywhere in the endometrium and when they become large 
enough, they protrude through the cervix. The exposed vaginal 
surface may thus be ulcerated and covered with pus. Histologically, 
some polyps respond to ovarian stimuli just as does normal endo- 
metrium and one may encounter proliferative or secretory changes. 
Others, however, reveal only a hyperplastic proliferative epithelium 
with, frequently, a typical Swiss cheese-like pattern. There may or 
may not be an associated inflammation. Cancerous transformation 
is infrequent but does occur. Symptoms are absent in cases with 
smaller growths, but in others they are similar to those associated 
with cervical polyps. Treatment is removal. 

Hypertrophy of the myometrium has also been called fibrosis uteri. 
From the pathologic point of view it is a disappointing lesion for the 
only deviations from the normal are a gross increase in thickness of 
the myometrium to about twice the usual size, a histologic increase 
in width of the muscle fibers and, as revealed by special staining, 
an increase of fibrous tissue particularly in the submucosal portion 
of the myometrium. The vessels are not altered. Clinically the 
lesion is seen in multiparous women between the ages of thirty-five to 
fifty years and is attended by prolonged menstrual and intermen- 
strual bleeding. The cause of the latter remains obscure. 

Fibromyoma has also been called fibroid, fibroma, myoma and 
leiomyoma depending upon the author’s concept of the relative 
' amount of fibrous and muscle tissue within the tumor. Although 
the question as to the cause of fibromyoma is not yet completely 
settled, there are indications that it is due to prolonged continued 
estrogen stimulation in the absence of a balancing effect of proges- 
terone. The lesion has been produced in spayed and normal animals 
by continued small doses of estrogens, while the addition of pro- 
gesterone or testosterone proprionate has had an inhibitory effect. 
Fibromyomas are most frequent between the ages of thirty and 
fifty years. Symptoms may be entirely lacking or they may, among 
others, consist of a dull or sharp pain, dysmenorrhea, menorrhagia 
and leukorrhea and there may be anemia and sterility. 
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Grossly, tlie tumors \arj m number from one to mail} and m size 
from a millimeter to 40 or 50 cm m dumctei They ma j be located 
beneath the endometnum (submucosal), within the wall (intra- 
mural) and beneath the scrosa (subscrosal) (Fig 30C) iVs thci 
increase in size thD> proilwce wuked distortion of the uterus and 
uterine cisitj, so that in the hbontoo, orientatiou is frequently 
difficult External!} the tumor is loundcd and in the submucous 
and subscrous \ariety’ it nnj be pedunculated It is stony hard to 
palpation, cuts with some difficulty, and the cut surface always 
bulges aboie the le\el of tiic surrounding tissue It does not possess 
a true capsule, but the compressed adjacent my ometnum renders an 



Fig 306 — ^Tjbromjoinata of the ulrnis locattU submucosallj, 
mtcnnurally and &ub<^iiosall> 

encapsulated appearance When uncomplicated the tumor is grey 
or greyish white, sohd and is composed of interlacing bundles or 
uhorJs Histologically, it consists of lU-defined long spindle cells 
tliat mamtani the criss-cross or spiral appearance seen macro- 
bcopicaliy Ihe cytoplasm is eosinophilic and \aries m amount 
irom scanty to abundant Tlie nuclei are o%al or spindle shaped, 
sta abundant, sharply defined and evenly and lightly 

Deviations from the abo\e standard pattern are so common that 
j. ‘r”' scarcely be called complications Among these 
arc (1) %ahne change indicated grossly by’’ a replacement of the 
trabeculated and w horled appearance with homogeneous grey tissue 
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Histologically, varying proportions of the tumor are transformed 
into a solid mass of non-granular eosinophilic material. (2) Red 
degene?'aiio?i. This I'epresents a hemorrhagic infarct of a hy- 
alinizecl fibromyoma in which the extra vasated erythrocytes have 
been laked. (3) Cystic change which is usually associated with 
degeneration. The cysts may be small or replace most of the mass. 
(4) Calcification which may .occur in tiny foci or may be widespread 
to involve the entire growth. (5) Necrosis and gangrene particularly 
in pedunculated tumors that have twisted on their pedicles. (6) 
Infection — extremely rare. (7) Sarcomatous change considered in 
the section on sarcoma. Of the many associated pathologic con- 
ditions, carcinoma of the endometrium is the most important. It 
occurs more frequently in uteri with fibromyomas than in those 
without. 

The diagnosis of fibromyoma may be difficult or impossible when 
the growth is small, but as it increases in size the tumor is readily 
palpated. It may, however, be confused with any” other neoplasm 
in adjacent organs. Treatment consists of myomectomy, hysterec- 
tomy or irradiation. Hormonal therapy (testesterone proprionate 
or progesterone) has also been used but has little to recommend it. 
Ordinarily, the prognosis is good. 

Carcinoma of the cervix is about six times as common as carcinoma 
of the endometrium. Its cause as in other organs of the body is 
not known, but it is thought that estrogens play a decisive rdle. 
Such injections in mice have resulted Jn the production of cervical 
cancer. Also by cornihcation counts in vaginal smears, it has been 
shown that the cervix contains a greater concentration of estrogens 
than does the vagina. Direct prpof of its action, however, is lacking. 
Carcinoma of the cervix occurs at all ages but is most common from 
the fourth to the sixth decades. -It affects multiparous women in 
over 90 per cent of the cases and is infrequent in Jews. Symptoms 
may occur early in some cases but appear late in others. The 
earhest detectable manifestations are painless bleeding or spotting 
between periods or postmenopausally and leukorrhea. The presence 
of pain or symptoms refei-rable to the urinary or intestinal tract are 
late and indicate a hopeless situation. 

Crossly, in the early stages, the cervix may appear entirely normal 
or it may present the usual changes characteristic of cervicitis. 
Lesions that clinically arouse suspicion of carcinoma are those in 
which there is granularity in a previous laceration, small ulceration 
covered with granular tissue and surrounded by firm tissue, or 
granularity and induration of the margin of the external os. All 
of these bleed readily upon manipulation. Henceforth the growth 
proceeds in one of the three directions: (1) rapidly infillraling 
producing little visual distortion of the cervix and only slight or 
superficial ulceration. To palpation the entire involved area is 
often stony hard in consistency. (2) idceraling and infiltrating — 
similar to the above except that in addition to the local extension 
tlrere is concomitant ulceration and excavation of the surface. 
The tumor is hard, bleeds easily upon manipulation and may result 
in recto-vaginal or vesico-vaginal fistulas, and (3) papillary or 
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cauhflower-hke, vhetein there is slight or moderate extension into 
tlie suriounding tissue with the bulk of the tumor growing into the 
\aginal lumen (Fig 367) buch tumors aic grc>, friable and also 
bleed easilj Histologically^ moie than 90 pci cent of cerMcal 
cancels aie of the squamous cell xaiiety -ks sucli, they present the 
Usual characteristics that haxc been described m connection with 
carcinoma of the skin At one extieme theie is the caicmoma in 
situ, where the epithelium is not thickened gieatlj md its ba'^ement 
membrane not broken but where the cells aie utcgular and bizarre 



Fig 307 — I un(^tin(, carcinoma of the ccr\ ix 


Intermediary types aie those winch infiltrate the subjacent tissue 
but where the cells aie well or moderately well-differentiated and 
can be recognized as of the squamous cell type 1 hey may or may 
not show keratinization At the other extreme arc round, o\al 
or irregular cells that diffusely penetrate all structures and may be 
difficult to distinguish from sarcoma Most of the remaining 10 
per cent of the eases aie of the adenomatous \ariety (the usual 
type seen m the first two decades of life) while a few are of the basal 
cell aariety Spread of cancer of the ceraix occurs (1) by direct 
cxteii‘'ion to the parametnum, \agma, bladder, ureters and rectum, 
(p) by lymphatics to the iliac and hypogastric nodes and (3) by 
the blood stream to tlic li\tr, pancreas, lungs, bones, brain and other 
organs 
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A diagnosis of carcinoma of the cervix is made from a history of 
intermenstrual bleeding, from a thorough inspection- of the cervix, 
from an examination of vaginal secretions for neoplastic cells and 
from a biopsy. Treatment of choice is irradiation, although some 
clinicians in selected cases remove the entire uterus, adnexa and 
draining lymph nodes surgically. The prognosis is much better 
in early than in advanced cases and is also better in the fungating 
than the infiltrating type. The over-all five year survival rate is 
reported as ranging from 14 to 35 per cent. 

Carcinoma of the endometrium is about one sixth as frequent as 
carcinoma of the cervix. Both account for about 16,000 deaths a 
year in the United States. Indications are that at least two factors 
are responsible for cancer of the body of the uterus, (1) a genetic 



Fig. 368 — Fungating caicinoina of the endometrium 


predisposition and (2) prolonged estrogenic stimulation. Evidence 
for the latter may be listed as follows: women who develop uterine 
cancer reach the menopause about six years later than normal; 
they are prone to excessive or irregular bleeding during the meno- 
pause at which time the endometrium is hyperplastic (estrogenic 
effect) ; cancer of the endometrium is frequently preceded by or is 
associated with hyperplasia, and granulosa cell and theca cells 
tumors of the ovary which are known to excrete estrogens aie usually 
associated with hypeiplasia and frequently, with carcinoma of the 
endometrium. Cancer of the body of the uterus is found in women 
of an average age of fifty-seven years, is rare before the age of thirty 
years and, in nulliparous, is more common than is cancer of the 
cervix. Symptoms before the menopause consist of_ menorrhagia, 
while after the menopause they consist of vaginal staining or spotting 
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m 95 per cent ol the cases Letikorrhea is present in about 60 per 
cent of the cases 

Grossly, the cancer maj start in anj portion of the enclometrium 
as a small, raised, gre>, fnable and moderately firm nodule, or it 
may appear as a diffuse finely polypoid thickening of a portion or 
most of the endometrium that is difficult to distinguish from hy- 
perplasia As the lesion progresses the former is transformed into 
a large polyiioid, grey , necrotic, friable ma'*s that distends the 
uterme caMty and that is usually attached to the myometrium by 
a broad base (Fig 36S) The diffuse \ariety merely becomes 
thicker, superficialh necrotic and ulcerated Each remains local- 
ized to the superficial layers of the myometrium for long periods of 
time and only late does it penetrate the wall to the serosa Histo- 
logically, most of the lesions are adenocarcinomas that \ary greatly 
III their degree of differentiation U one e\tremc, the tissue may 
bs difficult to differentiate from hyperplasia and, at the other, it 
may resemble a sarcoma The majont\ are in between (Fig 369; 



Fia 3G0 — WelWifftfeatiatcti ac/eaocarcuK,nia of the endomctrmm ‘•hotting a piIinL 
cells a loss of normal polanJ> and u-rcguUnij ^\ithm tiie celU 


In bona fide cases, the follow mg features are usually encountered 
increase iii number of glands and decreaMj m stroma so that the 
acmi are frequenth in juxtaposition with each other, marked 
irregularity m shape and size of the glands, \anations m the shape 
and size of epitlielial cells, heaping up of the epithelium to seteral 
layers m thickness, loss of normal polarity of the cells a relative 
decrease m amount of cvtoplasm and an increase m vize of nuclei 
an absence or marked increase lu secretory activity to such an 
extent that the cells may be partially or completely destroyed by 
and tlie lumens of the glands distended with, secretion, irregularity' 
hyperchromatism and increased mitotic activity of the nuclei, anti 
an mfiltration of the stroma with ieukoey tic cells fn a small per 
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cent oi cases, there is an associated metaplasia of epithelium to a 
stratified squamous variety and in some of these, an actual develop- 
ment of foci of squamous cell carcinoma (adenoacanthoma) . Spread 
of the tumor occui's (1) by direct extension to the myometrium, 
cervix, parametrium, bladder and rectum, (2) by lymphatics to the 
ihac, hypogastric, aortic and inguinal nodes, (3) uncommonly, by 
the blood stream to the liver, lungs and other areas and (4) rarely, 
intraluminally to the fallopian tubes and ovaries. 

The correct diagnosis is made from the history, examination of 
vaginal smear for neoplastic cells, and endometrial biopsy. Treat- 
ment consists of irradiation, hysterectomy or a combination of the 
two. Five year cures are reported as ranging from 40 to 60 per cent. 



Fig 370. — Siircoma of the utei us uusing m a fibiomyoma The tumor is soft, giey 

and fi iable. 

Sarcoma of the uterus constitutes about 0.2 per cent of the more 
common uterine lesions and about 4 per cent of all malignant tumors 
of this organ. They are most common in the fifth decade of life. 
Symptoms may consist of metrorrhagia, menorrhage or post meno- 
pausal bleeding if the endometrial surface is affected or merely of 
a uterine mass if it is not. Sometimes metastasis to the lung or 
elsewhere first attracts attention. Pain, anemia, cachexia and 
weakness are late manifestations. Most frequently, the uterus is 
removed because of a “fibroid” and tlie correct diagnosis is not 
made until the specimen is o.xamined in the laboratory. 

Pathologically, the tumor may be found in the body or less often 
in the cervix. Its point of origin may be the stroma of the cndomo- 
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tnum, mubcle, comiectivc. tissue or blood \Ci>=f*ls In the literature, 
however, there is little or no attempt made to establish a histogenetic 
classification and the lesions are all lumped together under the head- 
ing “sarcoma ’’ Grossly, two tjpes may sometimes be rccogmzed-- 
one that starts as a sarcomatous degcnerition of a fibronijoma aud 
one starts as a saicoma Fiequcutly, however, the tumors 
when examined aic so laige that a distinction is not possible As 
seen m the laboratorj the growth often resembles a dcgeneraltd 
and necrotic fibroid (Fig 370) It is sban>b circumscribed, moder- 
ate!} firm or soft, bulges, on cut surface, js grev or gre>isU brown, 
maj show areas of neciosis and hemorrhage, and measures as much 
as 20 cm in diameter Hisiologtcally, the growths are cxtiemely 
\ ariable borne of them resemble a cellular fibrom> oma and bav e 
111 fact been called “benign met istasizing fibiom>omas ” Usually 



the cells are spindle or lound, lia\e a scanty or moderate amount of 
ill-df fined cytoplasm, and disclose spindle, oval or tound relatively 
large lijpercbromatic nuclei (Fig 371) Bizarre tumor giant cells 
ina} be frequent and mitoses may be numerous The degree of 
vasculantv v anes considerablj ipread is usuall> hcmatogeiiously 
to the lungs, liver, kidnejs, peritoneum, boms and other tissues 
although bmpliatic dis'icmination to draining nodes is also seen 
A. climral diaqnosis of sarcoma as already noted is often difficult 
or impossible \ rapidly enlarging “fibiomyoma” should arouse 
suspicion and m cases associated with vaginal bleeding, Instologic 
examination of uterine scrapings is often diagnostic Treatment is 
hj sterectomy 1 lie five} ear sumiaZ rate n> less than 30 per cent 
Mixed tumors have also been called teratomis, botiyoid tumors 
(because of a grape-hkt arrangement), aud by various other names, 
such as riiabdomjosarcoim, chondiosarcoina, etc , depending unon 
the nredommating tiasue The j have been described as prunarj m 
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the vagina in infants and children, in the cervix at all ages and in 
the uterus usually beyond the age of forty-five years. The most 
constant symptoms are vaginal bleeding and discharge. Later there 
is considerable pain. Grossly, the growths in the vagina and cervix 
are arborescent, vesicular and resemble a hydatidiform mole. Those 
in the uterus are usually polypoid, flattened, fill and greatly distend 
the uterine cavity, and are attached by a sessile or narrow pedicle. 
Histologically, the most common neoplasms are composed basically 
of a mass of myxomatous or embryonal connective tissue with stellate 
cells, long protoplasmic processes and abundant watery matrix. 
If carefully examined, one will also find foci of striated and smooth 
muscle, hyaline cartilage, bone, osteoid tissue, fat, nerve tissue and 
epithelium. The latter is usually said to exist as inclusion foci but 
proliferations resembling carcinoma have also been described. 
Spread is, as a rule, locally to fill the entire pelvis and its containing 
organs. Rarely, metastases occur to the lungs, pleura, mediastinum 
and bones. Treatment has consisted of surgical removal and ir- 
radiation. The prognosis is poor. Most of the patients die within 
a year. 

Mechanical Disturbances. — These may be considered briefly 
under four headings — changes in position, inversion, rupture and 
bleeding. 

Changes in position of the uterus consist of: (1) Retroversion — 
backward tilting of the entire uterus but maintenance of its normal 
anteflexion. (2) Retroflexion — when the body tilts backwards due 
to an increase in the anterior cervico-uterine angle. (3) Prolapse — 
This means a protrusion of the uterus into the vagina and is caused 
by injury to the fascial ligaments at the time of delivery. It may 
be partial or complete. In the latter the uterus presents itself at 
the vaginal orifice (procidentia). 

Inversion of the uterus is an inside out transposition of the organ. 
While it may occur .as a result of an extrusion of a submucous 
fibromyoma it usually follows the third stage of labor. In such 
cases, it may be spontaneous but more often it results from too much 
pressure upon the uterus or from pulling on the umbilical cord in an 
attempt to remove the placenta. Its incidence is reported as ap- 
proximately one in 4000 deliveries; it is more common in primi- 
gravida, and it is accompanied by hemorrhage and shock. Treat- 
ment is immediate replacement. If the condition remains unrecog- 
nized it is followed by incarceration, strangulation, necrosis and local 
and systemic infection. 

Rupture of the uterus is a tear that usually eventuates from an 
internal or external force or from muscular contraction of the organ. 

It may be complete in which case it extends from the uterine cavity 
through the serosa, or it may be incomplete when it stops short of 
the peritoneal covering. The latter is practically always associated 
with a hematoma. The condition is, as a rule, found in pregnancy. 
The predisposing factors consist of sear from a previous caesarean 
section, fibrosis of the cervix with thinning of the lower uterine seg- 
ment polyhydramnios, degenerating tumor in the wall of the uterus, 
hypoplasia of the uterus and pregnancy in rudimentary horn. 
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In addition, a normal mjometnum maj be ruptured by manual 
manipulation i i n 

Bleeding from tiie \agina is normal when it occurs rh>tlumcauy 
every twenty -five to thirtj-five da>s between the menarche and the 
menopause Abnormal bleeding at the tune of menstruation is 
known as menorrhaqia, abnormal bleeding between periods is called 
metrorrhagia, a combination of both is known as mcnomctrorrhagia , 
absence of bleeding is refeired to as amenorrhea, and painful men- 
struation IS called dysmenorrhea The causes of tiiese disorders aie 
manj Some aie organic and demonstrable, while others arc less 
apparent The former are similar to those which account for post 
menopausal bleeding and may be listed as follows (1) Carcinoma or 
other tumors an> where from the vagina to the ovaries (2) In- 
flammations and ulcerations of the urethra, vagina, cervix, and 
uterine bodj and less frequently of the fallopian tubes (3) 
Rlechanical disturbances, such as foreign bodies in the vagma, 
direct trauma to the vagma cervix or uterus proper, and prolapse 
of the uterus (4) Svstemic disorders such as blood d>scrasias 
and leukemias In addition, bleeding during the child bearing 
period ma> be caused bj disturbances of pregnane) and may bo 
listed as abortion, ectopic pregnane), h)datidiform mole, placenta 
praevia, premature separation of the placenta and aton) of the 
uterine musculature after deliver) 


F\llopi\n Tubes 


ANATOMY 

The fallopian or uterine tubes are two in number Each is at- 
tached to the upper and lateral surface of the body of the uterus, 
extends laterall) along the supcnoi border of the broad ligament, 
and measures approximately 10 cm m length and 0 5 to 1 0 cm in 
diameter ifedialiy — laferallj each tube consists of (1) a uterine 
portion that traverses the m)ometrium, (2) a narrow isthmus 
adjacent to the uterus and comprising about one-third of the entire 
length, (3) an ampulla that is broader and composes the middle 
tlnrd and (4) afmbnaied end or infundibulum adjacent to the ov ary 

Histologically, there are three coats, (1) i mucosa tint is thrown 
into numerous tall folds in the ampulla, smaller folds m the isthmus 
and mere ridges in the utenne portion The epithelium is stratified 
pseudocolumnar and decreases m height from the fimbria to the 
uterus It consists of two types of cells— ciliated and secretory 
Tlie lamina propria is composed of scant) connective tissue which 
contains scattered mononuclear cells, (2) a muscle coat consisting 
ol an inner circular or spiral Iijer and an outer longitudinal la)er, 
(o) a serous coat externally Slight ejeho changes occur in tlie 
epithelium during the menstrual cycle At or be) ond tlie climacteric 
tlie connective tissue of the folds becomes hj-pertrophied and 
sclerotic and the folds become broader and lose their convolutions 
i he covering epithelium Io^es its cilia and the cells become flatter 
liiesc alterations aic referred to as sdcrotic or senile changes 


602 


FEMALE GENITAL SYSTEM 


PATHOLOGY 

Congenital Anomalies. — ^Developmental malformations of the 
fallopian tubes consist of the following: (1) Occlusion. This may 
involve the entire length or only a portion of a tulDe. It is one of 
the commonest causes of sterility. (2) Double fimbriae, one of which 
is usually mclimentary. (3) Diverticula. (4) Rudimentary tube, 
as a rule, in conjunction with non-union of the tubes or absence of 
the uterus. (5) Absence. This is rare, is usually seen in a one 
horned uterus and is often associated with absence of the ovaiy and 
kidney on the same side. 

Inflammations. — An inflammatory lesion of a fallopian tube is 
knovm as salpingitis. It may be divided into (1) non-specific, 
which may be subdivided into acute and chronic, and (2) specific 
or granulomatous, wliich for practical puiposes consists of tuber- 
culosis, but which also includes syphilis and actinomycosis. 

Acute Salpingitis. — This is caused by the gonococcus or other 
pyogenic organisms. The gonococcal form is said to account for 
more than one-half of all cases. The organisms reach the tubes by 
ascending along the lumen of the cervix and body of the uterus. 
In the tubes, the brunt of the attack is, therefore, borne by the 
mucosa. Grossly, the organ becomes swollen, red, moderately firm 
and rigid. At first the fimbriated end is patent and thick creamy 
pus drips freely into the pelvis and gravitates to the cul-de-sac. 
Soon, however, the fimbriae become plastered to each other, to the 
ovary and to adjacent structures. Histologically, the lumen con- 
tains neutrophils; the folds are broadened, congested, edematous 
and infiltrated with neutrophils and fewer plasma cells and lympho- 
cytes, and the epithelium in patchy areas becomes degenerated and 
ulcerated. Clinically, there are pain, malaise, dysuria, leukorrhea, 
fever, painful defecation, anorexia, nausea and vomiting. If re- 
infection is wanting, many of the inflammations resolve completel}'' 
or have only residual adhesions. Others, and particularly those 
with repeated infection, pass on to the subacute and chronic stages, 
to localized peritonitis, or to the formation of an acute pelvic or 
tubo-ovarian abscess. 

The acute pyogenic form of the disease of non-gonococcal origin is 
caused by streptococci, staphylococci, proteus bacilli or colon bacilli. 
Such infections usually follow parturition or abortion and reach 
the fallopian tubes and parametrial tissue by lymphatic channels 
and blood vessels. Because of the primarily interstitial spread of 
the inflammation, the extra -luminal tissues become more congested, 
swollen and pus soaked than they do in gonococcal infection. Other- 
wise, the histologic changes are similar. 

Chronic Salpingitis. — This usually represents repeated inflam- 
matory insults to the fallopian tubes and is, therefore, often gonococ- 
cal in origin. The gross appearance varies considerably. At one 
extreme, there may be only moderate thickening and fibrosis of the 
wall with or without scattered adhesions. At the other extreme, 
not only the tubes but all the pelvic organs are matted together to 
form a solid, distorted mass of fibrous tissue and pus pockets wheiein 
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none of the structures is identifiable Between these two e\tiemes, 
theie aie manj gradations In one t>pe single oi multiple nodules 
occui in the isthmus that ha\e been called ''salpingitis uthmica 
nodosa ” 'ihej arc compo-^ of gland-bWe or rc-epithchahzed spaces 
w ithm the w all that arc set in a stroma of fibrous tissue hen pus 
collects betw een the fimbriated end and o\ ar> , a tubo-oiarian abscess 
forms \n accumulation of pus within the tube is called a pyosalpinx 
In long standing processes, the purulent material is rcsorbed, w atery 
fluid remains and the condition is known as a hyJrolsaJpinx \Ylieii 
the wall of such a tube is vascular and some of the \essels rupture 
With lesultiiig hemorrhage into the tube, the lesion is referred to as 
hematosalpinx (some cases also caused by ectopic picgnancv) (Fig 
372) In all of these, there ma> or maj not be a communication 
with the ovary Usuallj the folds of the tube become adherent to 



1 10 372 —III male alpiiu There a cummumcatioa btUMiii the ililalid lubt iinda 
cj«t of the o\arj 


each other to form gland like spaces producing what has been called 
folhcular salpingitis Absces'^es are not confined to the fallopian 
tube and ovaiy but are also found m the pelvis piopei In each of 
these locations the collection of purulent matei lal inaj i emam w illed 
off Hid m time be ic'^orbed 4t any tune, however as a lesult of 
trauma or spontaneously, thewallmaj break and the infection may 
tlien spiead to produce a local or general peritonitis, oi the abscess 
may buirow into the intestine, bladder, cerv ix or v agma ind produce 
a fistula 


Tuberculosis Salpingitis — ^This is said to constitute from 1 tc 
10 per cent of all infections of the fallopian tubes It is almost 
alw ay s secondary to tubeiculosiselsewlierc m the body, although the 
pnmaiy focus may be difficult to find Prev lous tubal inflammatior 
ana hypoplasia are thought to be predisposing factors The disease 
occurs most frequently between the ages of twenty and forty years 
le^s often m childhood and rarely after the menopause Symplonu 
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may be acute and consist of pain and tenderness in the lower abdo- 
men or they may be vague with only pelvic distress. There may 
also be menorrhagia, anemorrhea, often sterility, dyspareunia, 
leukorrhea and bouts of fever. Grossly, one or both tubes are en- 
larged, tortuous and studded with grey tiny or larger nodules. 
Cut surfaces may appear fibrous and disclose tubercles, or the entire 
central portion may be replaced with a cheesy, caseous mass. Cal- 
cium may be present. Histologically, the tubercle is the charac- 
teristic unit. While the disease may remain localized for long 
periods, the danger of systemic dissemination or of rupture and 
peritoneal spread is always present. Treatment is salpingectomy or 
irradiation. The prognosis is good if the active disease remains 
confined to the tubes. 

Tumors. — Neoplasms of the fallopian tube and uterine ligaments 
are not frequent. They may be listed as follows : from epithelium, 
a carcinoma; from embryonic elements, hydatids of -Morgagni 
(dilated blind ends of Gartner’s ducts), and para-ovarian cysts 
(dilated Gartner’s ducts covered with overstretched fallopian tube, 
thin walled, filled with clear fluid and lined with cuboidal or flattened 
cells); from connective tissue, a fibroma; from -muscle tissue, a 
myoma; from muscle and fibrous tissue', a fibromyoma; from 
“mesodermal tissues,” a sarcoma; from mesothelium, a mesothe- 
lioma; from chorionic elements, a chorionepithelioma; from reticulum 
cells, a plasmacytoma; from distant or adjacent areas, carcinoma 
(particularly of the endometrium or ovary), and endometriosis. 

Carcinoma. — Carcinoma of the fallopian tube is reported as 
constituting from 0.16 to 0.45 per cent of all primary malignant 
tumors of the female genital tract. It occurs most frequently 
between the ages of forty-five and fifty-five years with extremes of 
eighteen and eighty years. Symptoms consist of bloody to watery 
vaginal discharge, pain in the lower abdomen on the side of involve- 
ment and, rarely, a lower abdominal swelling. Pelvic examination 
may reveal a mass that measures as much as 15 cm. in diameter. 
The right tube is affected as frequently as the left and the tumor is 
bilateral in 6 per cent of cases. Grossly, the lesion may be quite 
deceiving, for it may not only resemble but is often associated with 
pyosalpinx, hydrosalpinx and hematosalpinx. In other cases, the 
entire tube is filled and distended with a pinkish grey, soft, friable 
tumor. In the late stages, it has a tendency to penetrate the wall 
and involve the serosa. Histologically, it is composed of papillary 
or adenomatous structures or a mixture of the two. The cells are 
cuboidal or columnar, non-ciliated, and a single or double layer in 
thickness. The cytoplasm is moderate in amount and the nuclei 
are large, round, oval or irregular, hyper chromatic and disclose 
varied numbers of mitoses. In the more undifferentiated forms, 
the arrangement is less regular; the cells are more bizarre, and there 
is considerable necrosis. Spread takes place to the peritoneum with 
the production of ascites, to the inguinal, iliac and aortic lymph 
nodes to the uterus fairly frequently but to the ovaiy rarely, and 
also infrequently to the lungs and liver. Treatment is total hyster- 
ectomy and bilateral salpingo-oophorectomy. The prognosis is poor. 
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Mechanical Disturbances —These may be consiaered under 
tor".ion and ectopic pregnancy 

Torsion— This may affect the hjdatlds of Morgagni, para- 
ovarian Cjbts or a fallopian tube The latter roaj be normal 
fexcept for being attached bj a long mesosalpuix) or it maj be 
enlarged because of disease The roost common afflictions pre- 
disposing to torsion are hidrosalpmx, pjosalpmx, hematosalpinx, 
tumor and ectopic pregiiancj Exciting causes are muscular effort, 
contractions of the bladder and intestines, external pressure, dis- 
turbance of equilibrium of the tumor, and fall or jolt Torsion may 
be lecurrent, incomplete or complete and may result m gangrene 
or spontaneous amputation It is accompanied by symptoms and 
signs that simulate appendicitis 



Fig 373 — Fttopic pregnancy sliowing the fclun m the dilated proximal end of the 
uterine tube 


Ectopic Pregnancy — This disturbance may be defined as preg- 
nancy occuning eI^e^^he^e than in the uterine cavity Normally, 
the o\um is fertilized m the fimbriated end or the ampulla,, sojourns 
through the tube in about three days, and implants in the endome- 
trium on approMmately the eighth day Abnormal implantation 
occurs if its sojourn in the tube is delayed or if its descent is too 
rapid (in uhich case it may reach the cervix) The most common 
site of ectopic gestation is the fallopian tube Other locations are 
abdominal ca\ity, o\ary, broad hgament, abdominal \^all and 
cer\ix The causes of tubal pregnancy aie (1) congenital stenosis 
and di\erticula, (2) inflammation of any type with resulting ad- 
hesions, stenosis, diverticula, etc, (3) neoplasms within or without 
the tube, (4) mechanical disturbances as loss of ciliary action, 
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decrease or loss of peristalsis and occlusions resulting from plastic 
reconstructions and (5) physiological in the form of decidual prepa- 
ration in the tubal mucosa. Tubal pregnancy accounts for about 
1 per cent of all gestations, 3 per cent of gynecological operations and 
1.5 per cent of gynecological admissions. The most common age is 
the third and fourth decades, and about one-third of the cases occur 
as the initial conception. Clinically, there are a history of amenor- 
rhea for one or two periods, pain, vaginal bleeding or spotting, nausea 
and vomiting, shock, adnexal tenderness and mass, fullness in cul- 
de-sac, and a positive hormonal test for pregnancy. 

Grossly, as seen in the laboratory the affected tube is usually 
fusiformly dilated to a diameter of 3 or 4 cm. The serosa is smooth, 
tense and intact, if rupture has not occurred, or it is irregularly 
lacerated, if rupture has previously taken place. Cut surfaces may 
reveal a placenta, membranes and an intact embryo, but more fre- 
quently these structures are not recognizable due to degeneration, 
necrosis and massive hemorrhage (Fig. 373). Histologically, there 
are chorionic villi, membranes, portions of an embryo and usually a 
decidua that is less well developed than that in uterine pregnancy. 
In addition, there are frequently inflammatory or other alterations 
in the tube. Changes in the endometrium consist of decidual reaction 
which may be extruded as a cast and secretory activity of the glands. 
While in most cases the fetus dies and is destroyed, in rare instances 
it develops to maturity. Death and petrifaction, however, may 
occur at any time to produce what is known as a lithopedion. ^ 

The diagnosis of ectopic pregnancy is made from a careful history, 
adnexal tenderness and mass, fullness of and blood in the cul-de-sac, 
endometrial biopsy and a positive Aschheim-Zondek test. Treat- 
ment is salpingectomy. The mortality should be less than 3 per cent. 

Ovaries 

ANATOMY 

The ovaries are two in number, are located one on each side of the 
pelvis, are attached to the posterior surface of the broad ligament, 
and are situated below the fallopian tube. Each measures about 
3 X 1.5 X 1 cm. and presents (1) a tubal extremity to which are 
attached a suspensory ligament and fimbria of the fallopian tube, 
(2) a uterine extremity also exhibiting a ligament, (3) lateral surface 
(4) medial surface, (5) free border directed towards the ureter and 
(6) mesovarian border which is attached to the back of the broad 
ligament and through which pass the vessels and nerves. The 
arteries are the ovarian arteries; the veins form a pampinifoim plexus 
that drains into ovarian veins which accompany the arteries; the 
lymphatics drain into the lateral and pre-aortic nodes, and the nerves 
are derived from the hypogastric or pelvic plexus, the ovarian plexus 
and uterine nerves. 

Histologically, the ovary discloses an outer single layer or germinal 
epithelium, an underlying layer of connective tissue called tunica 
albuginea, an inner stroma of reticular fibers and spindle cells 



hEM \LF GEMl \L S\ “iTEM 


C07 


(specnl coimectuc tissue) andfolhclcb lu the new born, tlie latter 
number about 400,000 (both ovaries) Subsequently, tliey de- 
crease 111 luimbei niosth as icsult of aticsu but some as a result 
of ripening and ovulition Primary follicles meisure about 45 
microns m diameter 1 licj consist of a central o\ um and peripheral 
follicular cells, and develop into Graafian follicles by division of the 
latter and accumulation of follicular fluid The surrounding stroma 
foims a capsule of Iheca cells In the mature follicle which measures, 
about 5 mm m diameter, the follicular cells form the granulosa 
membrane and the theca cells are recognized as an internal la> er of 
larger polyhedral hpoid containing cells and an external layer of 
more compact and primitive cells Rapid accumulation of fluid 
finally eventuates m rupture of the follicle, after which the follicular 
epithelium and theca internal cells become the large pale staining cells 
of the corpus luleum The cavity of the latter is filled with follicular 
fluid, serum and a few erythrocytes If the ovum becomes ferti- 
lized the corpus luteura enlarges to become one of pregnancy, other- 
wise it rapidly degenerates, becomes fibiotic and is transformed into 
a corpus albicans 

PATHOLOGY 

Congenital Anomalies — Developmental molfoimations of the 
ovary may be listed as follows ( 1 ) absence of one or both ovaries, 
frequently associated with other genital malfoimations, (2) failure 
of desceu, (3) accessory, (4) hypoplasia, usually associated with 
poorly developed primaiy and secondary se\ characteristics, (5) 
inclusion of aberrant adrenal tissue and (0) oiotcstis, that i», inclusion 
of testicular tissue Tins is found in connection with true hermaph- 
roditism 

Inflammations —Inflammation of an ovary is called oophoritis 
Most of the lesions by far are associated with inflammation of the 
fallopian tubes and adjacent tissues and are, therefore, contracted 
by direct extension or by lymphatic metastasis The causative 
organisms are similar to tliose producing salpingitis As m the latter, 
the infection may be acute or chronic and the ovaries may be large, 
edematous, soft and succulent, or they may be firm, fibrous covered 
With adhesons and part of a tubo-ovanan abscess Histologic 
Ranges are those of acute or chronic non-specific inflammation 
Granulomatous le^iions of the ovary are much larer There have 
been described tuberculosis, gumma, and actinomycosis 
Tumors — Classificat ions of neoplasms of the ov aries are, as a rule, 
varied, lengthy and confusing The chief reason for this is the fact 
that there are many more tumors than there are tissues to account 
lor them Speculation, therefore, regarding the origin of some of 
the tumors is not lacking and because of this, contrary to tumors of 
other organs, a hi-itogenetic classification seems inadvisable The 
more conmion growths may be listed as follows (1) simple cysts — 
loihcle, theca luteiim, corpus luteum, endometriosis, germinal m- 
clusion, (-) serous cy st adenoma, (3) pseudomucinous cystadenoma. 
(4) dermoid cy st, (5) fibroma, (6) caremoma, (7) mesonephroma, 
\o) clioiionepithehoma, (9) secondary tumors, (10) granulosa cell 
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tumor, (11) theca cell tumor, (12) arrhenoblastoma, (13) adrenal 
adenoma, (14) Brenner’s tumor and (15) dysgerminoma. 

Obviously, in the space available, only a cursory account of each 
growth is possible. For more detailed descriptions and for numerous 
references to the more recent literature, the reader is referred to the 
excellent reviews by Dockerty and Block. Also to save space and 
repetition, the clinical manifestations of the non-endocrine tumors 
might be dispensed with here. Unless accompanied by torsion of 
the pedicle or rupture, most tumors of the ovaries are symptom free 
until they become quite large. The most common complaint is 
swelling of the abdomen. This develops slowly if the tumor is 
benign, and rapidly if it is malignant. It is due to the growth as 
such or to the accompanying ascites or both. The ascites may be 
caused by partial venous obstruction within the tumor or by peri- 
toneal irritation from cancerous implants. Other manifestations 
are (1) pain due to volvulus, rupture, adhesions, infection and 
pressure upon adjacent structures, (2) gastro -intestinal disturbances 
such as nausea, vomiting, indigestion and constipation, (3) urinary 
alterations, (4) symptoms from distant metastases and (5) a demon- 
strable, pelvic, adnexal or abdominal mass. Treatment of all ovarian 
tumors is surgical excision. If the lesion is benign a local extirpa- 
tion is all that is necessary, but if it is mahgnant and operable both 
ovaries, fallopian tubes and entire uterus should be removed. _As 
an added precaution, some clinicians follow this by irradiation 
therapy. Others, however, do not subscribe to this procedure. 
The prognosis, as would be expected, varies. In general, the more 
differentiated the tumor the better is the outlook, but it must never 
be forgotten that seemingly completely extiipated tumors of low 
grade malignancy may recur ten, fifteen or more years postoper- 
atively. 

Follicle cysts are common. They represent follicles that have 
failed to rupture, usually measure from 0.5 to 5 cm. in diameter, are 
often multiple and bilateral, have smooth surfaces, and are filled 
with clear fluid, although hemorrhage from ruptured mural capil- 
laries is common. Histologically, the lining is composed of regular 
or attenuated granulosa cells. Sometimes, however, all these cells 
disappear and the lining is composed of fibrous tissue or luteinized 
theca cells. The latter are, therefore, called theca lutein cysts. 
They are commonly associated Avith hydatidiform mole and chorion- 
epithelioma. 

Corpus luteum cysts measure from 2 to 6 cm. in diameter, are 
filled with bloody or broAvn fluid, and disclose an inner lining of 
light yellow or orange yellow tissue. Histologically, recent cysts 
are lined with well preserved lutein cells Avhereas older cysts show 
degeneration of these cells and an increase of peripheral fibrous tissue. 

Endometriosis has already been considered in connection with the 
uterus. It should be emphasized here that all bloody or chocolate- 
like cysts of the ovary are not endometrial and that in fact coipus 
luteum cysts and hemorrhagic follicle cysts are much more common. 

Germinal inclusion cysts are conunon, but as such are of no 
clinical significance. They are often microscopic in size, found just 
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beneath the germinal epithelium and aie Imed i\ith cells similar to 

those covering the surface of the ovary 

Serous cystadenotnas occur most fietjuently between the ages of 
twentj and fittj jcars and are not found before puberty Their 
origin, not agreed upon, is said to bo fiom germinal epithelium, from 
tubal rests, from Wolffian remnants and from teratomas They 
are bilateral in about 30 per cent of the cases and measure from 3 to 
15 cm m diameter, although they may at times fill the entire ab- 
domen 

Grossly, the external surface is usually smooth but m some cases 
It IS covered with papillary cxcrcsccncies The wall ib thm and 
fibrous Cut surface discloses a single or a multilocuhted cavity 
with a smooth or papillary covered lining (Fig 374) The papillae 



Fra 374 — Papillary serous c>stadenoiua of the ovarj 


may bo few m number and difficult to find or they may be so exuber- 
ant as to fill most or all of the cyst The contents consist of serum- 
hke fluid, but when hemorrhage has occurred it may be of a brown 
color Htslologically, the linmg epithelium consists of a single lay er 
of cuboidal or flattened cells that in some areas resembles germinal 
epithelium and m others tubal epithelium The latter is composed 
essentially of ciliated cells, interspersed wath which are taller, non- 
cihated, peg or pear-shaped cells with scanty cytoplasm Fre- 
quently, the epithelium is denuded The papillae are covered with 
similar epithelium Their cores are composed of thm or club shaped 
masses of loose, myxomatous or dense fibrous tissue Scattered 
through the wall and between the papillae, there are often present 
small laminated, bluish stamed, calcific deposits called psammoma 
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Papillary serous cystadenoma have a tendency to become malig- 
nant. While in bona fide cases such a transformation may be easy 
to detect, there are cases in which the change is more subtle. In 
such instances, the following alterations are significant: stratifi- 
cation of the epithelium to one of several layers in thickness, loss of 
polarity of the cells, a relative increase in nuclear material, hyper- 
chromatism, increased mitoses, irregularity in shape and size of the 
cells, and invasion of the fibrous tissue wall. 

Pseudomucinous cystadenomas are so-called because their 
contents consist of a mucin-like fluid which differs from mucin. 
Their origin is uncertain and is relegated to Mullerian inclusions, 
Wolffian remnants and teratomas. They constitute about one- 



Fig 375 — Pseudomucinous cystadenoma of the ovary showing tall columnar cells with 
basilar nuclei and secretion in their cytoplasm x 100. 


quarter of all ovarian neoplasms and occur during the reproductive 
period of life. 

Grossly, the tumor is unilateral in four-fifths of the cases and 
frequently grows to large proportions often filling most of the 
abdomen. Externally it is smooth, lobulated, pedunculated and 
may or may not be adherent to adjacent structures. The wall is 
thin, fibrous and often bluish in color. Cut surfaces disclose numer- 
ous small and large cavities filled with a grey, straw colored or 
brown thick or thin fluid. Unlike serous cysts the inner surface 
discloses papillae in only about 6 per cent of cases. Histologically, 
the lining is quite characteristic. It consists of a single layer of 
tall slender, colunmar epithelium orderly arranged upon a distinct 
basement membrane (Fig. 375). The nuclei are oval or elongated, 
deeply stained and basilar. The supranuclear cytoplasm is dis- 
tended with secretion which, with rupture of the cell borders, is seen 
to stream into the lumen of the cysts. Alterations in this typical 
epithelium occur as a result of pressure and more rapid growth. In 
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the former, it may be flattened or entirely destrojed In the latter, 
it tends to be lo\\er, to show less secretion and to be more deeplj 
stained The capsule and septa are fibrous and are usually imaded 
b> the regular cells whereby new ejsts are produced 
Pseudomucinous cistadenonuis become viahgnant in only about 
5 per cent of the cases In such instances, the tumor becomes 
adenomatous, the lining cells are cuboidal and several laj-ers thick, 
and the> reveal the irregularities usually seen in carcinoma An- 
other complication in some of the cjsts that rupture intrapen- 
toneallj is pseudottvjxoma of the peritoneum Tins is discussed in 
Chapter XIV 

Dermoid cysts of the ovancs are better considered as teratoid 
tumors, for if a diligent search is made elements representing the 
three germinal lajers are usually found The histogenesis of thc^e 
tumors IS not settled They arc considered to arise from cell rests, 
from mi'^placed blaslomeres and from unfertilized o\ a They con- 
stitute about 10 per cent of all ovarian tumors, are rare in infants 
and children and are most common during the reproductive period 
of life Roentgenograms are often diagnostic m that they show a 
radiolucent ccntnl area, bone, tectli, etc 
Grossly, the tumors are bilateral in about 15 per cent of the cases 
They vary in size from 2 to 20 cm , are round or ovoid, smooth and 
cystic while in the body, but more solid and dougliy after extirpated 
due to congealing of the contents On section they are usually com- 
posed of a cyst tiiat is filled with greasy sebaceous matenalmived 
with hair Protruding from tlie wall, there is, as a rule, a hillock to 
which are attached hair, teeth, cartilage, bone, etc Within the 
lumen or within the wall, other organoid structures may be identi- 
fiable A minority of the tumors are solid and even more complex 
Histologically, the cy st is usually lined vv ith respiratory and stratified 
squamous epithelium The wall contains hair follicles, sebaceous 
and sweat glands, cartilage, bone, mtestmal epithelium, connective 
ti&sue, muscle, brain tissue, thyroid gland, etc In more solid 
grow ths one of these tissues frequently becomes malignant and out- 
strips the others, sometimes to such a degree that tlie tumor appears 
to be homogeneous 

Struma ovarn, as the term indicates, means a thyroid tumor of the 
ovary It doubtlessly represents a one-sided development of an 
ovarian dermoid cyst, for remnants of the latter are almost always 
encountered if the specimen is examined carefully The tumor 
usually exists as an adenoma, may be functionally active, histologi- 
cally appears as thy roid tissue from the gland proper, and occasionally 
becomes malignant 

Fibromas of the ovary are found at all ages after the menarche 
Ihey grow slowly and, aside from twisting of the pedicle, produce 
symptoms by cnlaigement of the abdomen 11ns is due to the 
tumor itself, but m 40 per cent of cases it is the result of an accom- 
pany mg ascite 1 he origin of the pentoneal fluid is v enous obstruc- 
tion withiii the tumor, due probably to partial rotation of the 
pedicle From the abdominal cavity, absorption occurs through the 
diaphragmatic lymphatics and fluid accumulates m the thoracic 
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cavities to produce what is called Meig’s syndrome. It might be 
added here that these events also occur in connection with other 
ovarian tumors and are not specific for fibromas. 

Grossly, the neoplasm is unilateral in 90 per cent of the cases. Its 
average size is about 8 cm. in diameter, but some measure over 20 
cm. across. The external surface is smooth and often somewhat 
bossed. The consistency is firm. Cut surfaces are solid greyish 
white, but sometimes focal degenerations result in small cysts. The 
color changes to red or brown in the presence of infarction. Occa- 
sionally, calcific deposits are found. Histologically, some are 
composed of semi-whorled collections of spindle cells with wavy 
nuclei that resemble normal ovarian stroma. Others reveal masses 



Fig. 376 — Caicinoma of an ovary A thin capsule encloses many large masses of 

solid tumor. 


of cells that are more plump and resemble sarcoma. Hyalinization, 
edema, calcification and microscopic cyst formation are also en- 
countered. Fibromas can be distinguished from theca cell tumors 
only by the absence of cytoplasmic fat granules. 

Carcinoma of the ovary is the most serious neoplasm of this organ. 
Some of the cancers obviously arise in originally benign tumors 
such as cystadenoma, dermoid, granulosa cell tumor, dysgerminoma 
and arrhenoblastoma, but others are doubtlessly malignant from the 
start. The origin of the latter is not agreed upon. Among others, 
the tissues listed are salpingeal inclusions, germinal epithelium, 
Mullerian rests, adrenal rests, Wolffian remains and endometrial 
tissue. Cancer of the ovaries occurs at all ages but more than 50 
per cent are found after the menopau.se. 
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Grossly, the tuinorb are found bilaterally in almost one-half of the 
cabcs Some of the bemgn neoplasms that become malignant shou 
110 gross alteration Others, and particularly the cystic tumors, 
re\eal solid areas of rather soft bram-hke tissue that discloses foci 
of necrosis and hemorrhage Others still disclose penetration of the 
capsule, adherence to adjacent structures and peritoneal dissemi- 
nation Growths tint are malignant from the stirt are solid or 
cystic The latter are frequently indistinguishable from benign 
cystic tumors tliat ha^e become cancerous (Fig 37G) Solid car- 
cinomas \ary m size from a few to 20 cm or moie Externally', 
they are round, bossed, smooth or granular and papillary They 
are soft to hard and on section incscnt a variegated surface of white, 
grcv, yellow, brown oi red tissue that is traversed by fibious septa 
I'oci of necrosis, hemorrhage and Iniuefaction are common Htslo- 



Fiq 377 — Poorl) difTtrentjaled papillarj adenocarcinoma of the o\arj x 100 


logic patterns are quite variable The most common is an ade- 
nomatous and papillaiy structmc (Fig 377) These resemble the 
papillary cystadenoma They aie composed of large and small 
acini, some with and others without papillary lufoldings or primarily 
of long arborizing papillae winch by adherence pioduce a glandular 
structure The lining cells are usually tw o or more lay ers thick and 
arc cuboidal polygonal or irregularly shaped and of varying sizes 
Their cytoplasm vanes m amount but is usually moderate and it 
may be solid or vacuolated The nuclei are round, oval or bizarre 
hyTierchromatic and disclose a few or many mitoses The stroma 
13 dense and fibrous It is scanty m some cases but dominates the 
picture m others /Vside from this more common variety there 
ire tumors that on the one hand aie composed of solid sheets and 
masses or irregular epithelial cells with practically no stroma and 
with frequently extensive necrosis On the other hand, there are 
tumors composed of only few nests or cords of solid or glandular 
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cells and a fibrous stroma that dominates the picture. In general, 
microscopically as grossly, the neoplasms that arise in previously 
benign tumors have a tendency to reproduce the parent growth. 

Spread of carcinoma of the ovary, occurs by (1) extension to the 
tube, uterus, intestines and bladder, (2) drop metastasis to the 
peritoneal cavity with the production of hemorrhagic or serous 
ascites, (3) lymphatic permeation to the lumbar, para-aortic and 
inguinal nodes and (4) hematogenous metastasis to the liver, lungs, 
bones and other organs and tissues. The former two are by far the 
most frequent. 

Mesonephroma is a term used to designate certain usually 
cancerous growths that supposedly arise in mesonephric tissue. 
Grossly, they resemble solid or cystic carcinomas. Histologically, 
they tend to produce tubular structures that often disclose tufts. 



Fig 378 — Granulosa cell tumor showing nests of uniform appearing deeply staining 
cells set m a scanty fibrous tissue stroma, x 100 


thus simulating renal glomeruli. Many authors are reluctant to 
accept this as a separate group of neoplasms. 

Chorionepithelioma is rare in the ovary. It occurs as a metastatic 
lesion from the uterus, as primary in ectopic pregnancy of the tube 
and ovary, and uncommonly as a one-sided development in a tera- 
toma. The lesion is described further in the section on the placenta. 

Secondary tumors of the ovaries are common. They are usually 
bilateral, arise most frequently in the gastro-intestinal tract (par- 
ticularly the stomach) and are then known as Krukenberg Imnor. 
The primary focus may be so small that it is easily overlooked and 
it therefore, behooves the operator to examine the intestinal tract 
in any tumor that involves both ovaries. Grossly, the ovaries are 
small or large and solid or cystic. Histologically, the epithelium 
is usuallv scanty in amount and exists as “signet ring cells. It 
ma7, however, fm-m adenomatous structures. The route of involve- 
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mcut IS by drop metastasis, lymplmtic or blood vessel dissemination, 
or direct extension Aside from intestinal cancers, tumors from any 
other organ, and particularly the breast, may secondarily affect the 
ovaries 

Granulosa cell tumors are fcmamzing (estrogenic) tumors that 
arise from mesenchjme If they occur before the age of puberty 
they cause precositj , if during the rcproductiv e period they result m 
initial amenorrhea followed by irregular periods, and if after the 
menopause they are accompanied by uterine bleeding that may 
simulate menstruation Grossly, the tumors arc several to 40 cm 
111 diameter, usually solid and rarely cy stic, and of a diffuse grey , 
brown or yellow color Histologically, they are composed of small 
round or polyhedral cells with onl> a moderate amount of eosino- 
philic cytoplasm and round or oval deeply but uniformly stained 
nuclei (Fig 378) They tend to form follicles, cylinders, glands or 
large sheets of cells with varying amounts of stroma In two-tlnrds 
of the cases, the endometrium is hyperplastic and in a greater than 
usual number in a comparative age group, it is neoplastic Granu- 
losa cell tumors aie reported as cancerous m from 5 to 28 per cent 
of cases 

Theca cell tumors like granulosa cell tumors produce estrogens 
and arc therefore femanizing Grossly and histologically, they 
resemble fibromas and are distinguishable only by the presence of 
fat droplets m their cytoplasm 

Arrhenohlastoma is a rare masculinizing tumor that produces 
hirsutism, husky voice, hypertrophy of the clitoris, and amenorrhea 
Its origin IS uncertain Grossly, the tumor is usually not more than 
3 to 4 cm in diameter Histologically, it may rcjirocluce a testicle 
cither partly or wholly, or it may present a diffutoG sarcomatous 
appearance 

Adrenal adenoma of the ovary has among others been called 
masculinov obhstoma Its histogenesis is m dispute It is ex- 
tremely rare and m addition to the masculinizing symptoms found 
in arrhenoblastoma, there are hypertension, polycythemia and a 
tendency to diabetes and obesity Grossly, the tumor is usually 
2 to 3 cm m diameter and both macroscopically and histologically, 
it resembles adrenal cortical tissue 

Brenner’s tumor probably arises lu Walthaid’s lests (solid or 
cystic collection of epithelial cells found in the cortex of the ovary, 
the tubes and tlie uterine ligaments) They have no known endo- 
crine function Tliey are few to 30 cm m diameter, usually solid 
and fibrous-hke and may be found in the wall of a pseudomucinous 
cystadenoma Histologically, the stroma is dense fibrous and 
abundant It contains sharply circumscribed nests of solid epi- 
tljchal cells with sharply or ill-defined bonlers, moderate cytoplasm 
and oval nuclei that resemble puffed wheat (Fig 379) FiequentJy 
there is a small vacuole or cystic ^ace m tlie center of the enitheliai 
collection 


Dysgermmoma is said to anse in neutral or dy sgermmal cells that 
are similar to the cells found m primitive gonads It produces no 
eiuiocnnc disturbance and is usually found in pseudohermaphroditis 
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or girls with poorly developed external genitals. The tumor varies 
in size from a few centimeters to one that fills most of the abdomen. 
It is well-encapsulated; moderately firm and on section presents a 
homogeneously grey surface with discolored yellowish areas. 
Histologically, it resembles seminoma of the testicle. 

Mechanical Disturbances. — ^Under this heading may be briefly 
mentioned torsion of an ovarian tumor. The growth may be of any 
type and the most common age is the second to the fourth decades. 
The exact cause of the volvulus is not known but it is thought that 
venous congestion and the expansile force of the growth play a part. 
These are aided by the smooth surface of the tumor, a long pedicle, 
changes in intra-abdominal pressure and trauma. Symptoms and 
signs consist of pain, nausea and vomiting and abdominal tenderness. 



Fig. 379 — Brenner’s tumor of the ovary. The stroma is dense and fibrous and con- 
tains foci of calcification. The tumor cells are sharply defined and contain folded 
nuclei x 100. 

Pathologically, the turn in the right ovary is anti-clockwise and that 
in the left is clockwise. The tightness of the twist is more important 
than the number of turns. The venous return is blocked first, 
resulting in congestion and then hemorrhage into the lumen if the 
tumor is cystic. With increased pressure, the cyst may rupture 
and, rarely, it becomes infected. Occlusion of the arterial supply 
ultimately eventuates in necrosis and gangrene of the growth. 
Treatment is surgical extiipation. 

Placenta 

EMBRYOLOGY AND HISTOLOGY 

Chorionic villi arise as projections from the surface of the blasto- 
cyst in the form of trophoblastic buds. The covering cells then 
differentiate into two layers — an inner of cuboidal cells called 



female genjtxl system 


617 


Langhans’ layer and an outer of ill-defined flatter ccllb \vith deeply 
stained oval nuclei called the syncylial layer It is these tropho- 
blastic cells that burrow into the endometrium which has been 
previously prepared and are responsible for the implantation of the 
placenta When first developed the villi are largo and contain a 
core of mjxomatous connective tissue m which there are scarce 
extremclj thin-walled capillaries With the onset of the fetal 
circulation, which occurs about the fifth week of embryonic life, the 
vascularity graduallj increases to keep pace with nutritional de- 
mands Vbout mid-way through pregnancy the Langhans' cells 
disappear entirel> and the sjncjtial cells form polypoid masses of 
piled up nuclear material that resemble giant cells With further 
aging, the villi become smaller and much more numerous Their 
cores become more solid and graduallj acquiie many well formed 
moderatelj tluck-walled capillaries 


ANATOMY 

The mature placenta is a discoid mass that weighs about 500 gm 
and measures 15 to 20 cm m diameter and 3 cm in greatest thick- 
ness The uterine or raw surface is divided by clefts into lobules 
that arc called cotyledens The opposite or fetal surface is smooth 
and intimately cov ered wath ammon The umbilical cord is inserted 
into this surface centrally or shghtlj eccentrically and from the 
point of attachment large smuous veins and smaller arteries radiate 
peripherally 

PATHOLOGY 


Congemtal Anomalies — Developmental malformations of the 
placenta may be listed as follows (1) Those associated with twin 
pregnancies, where there may be two placentas, two membranes 
and one placenta, and one chorion, two amnions and one placenta 

(2) Lobulations — separation into one or more lobes by deep clefts 

(3) Succo7iiuriate lobe — separation of a portion that is attached to 
the main mass by membranes m which run vessels A tear at this 


point may result m serious hemorrhage or retention of the accessorj 
lobe within the uterus (4) Cvrcumvallate placenta — a folding of the 
membranes upon themselves about the periphery because of their 
separation from tlie choriomc plate by decidua (5) Velamentous 
insertion of the cord, that is, where the cord is attacliod to membranes 
peripherally rather than over the placenta pioper 
Inflammations — Inflammatory lesions of the placenta are not 
frequent Ordinary pyogenic mfectiou does not occur unless asso- 
ciated with abortion The oigauisms ascend from below The 
vilh become degenerated, necrotic and remain as "ghosts” or thev 
become disintegrated There is a diffuse infiltration with neutro- 
phils Tuberculosis is extremely rare The baby may or may not 
be infected Syphilis, although frequently seen in parturient 
patients does not rev eal any pathognomonic changes Compatible 
with luetic infection are enlargement and crowding of tlie vilh in- 
crease of cellularity and connective tissue of the cores, and a decrease 
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or girls with poorly developed external genitals. The tumor varies 
in size from a few centimeters to one that fills most of the abdomen. 
It is well-encapsulated, moderately firm and on section presents a 
homogeneously grey surface with discolored yellowish areas. 
Histologically, it resembles seminoma of the testicle. 

Mechanical Disturbances.' — ^Under this heading may be briefly 
mentioned torsion of an ovarian tumor. The growth may be of any 
type and the most common age is the second to the fourth decades. 
The exact cause of the volvulus is not known but it is thought that 
venous congestion and the expansile force of the growth play a part. 
These are aided by the smooth surface of the tumor, a long pedicle, 
changes in intra-abdominal pressure and trauma. Symptoms and 
signs consist of pain, nausea and vomiting and abdominal tenderness. 



Fig. 379 — Brenner’s tumor of the o'Vary. The stroma is dense and fibrous and con- 
tains foci of calcification. The tumor cells are sharply defined and contain folded 
nuclei x 100. 


Pathologically, the turn in the right ovary is anti-clockwise and that 
in the left is clockwise. The tightness of the twist is more important 
than the number of turns. The venous return is blocked first, 
resulting in congestion and then hemorrhage into the lumen if the 
tumor is cystic. With increased pressure, the cyst may rupture 
and, rarely, it becomes infected. Occlusion of the arterial supply 
ultimately eventuates in necrosis and gangrene of the growth. 
Treatment is surgical exthpation. 

Placenta 

EMBRYOLOGY AND HISTOLOGY 

Chorionic villi arise as projections from the surface of the blasto- 
cyst in the form of trophoblastic buds. The covering cells then 
differentiate into two layers— an inner of cuboidal cells called 
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of the myxomitoub conuecti\e tibbue composing the core and foi- 
mation of large and small cjstic masses that lc^cmble clusters of 
grapes (Fig 380 V) IhstologicaUy, the penphery is co\ered by 
hjiiertrophied, tliickened, \acuolated, deeply stained syncjtial 
masses that represent both the carb fetal appearance and a true 
proliferation (h ig 380B) Beneath these, there is an o\ ergrow th of 
cuboidal or poljgonal sharplj demarcated Langlians’ cells with 
round or o\al dceplj stained ccntially placed nuclei The coies 
are composed of edematous or cjslic myxomatous connectne tissue 
that is poor in \essels and that ficquently contains a granular 
precipitate Tlie o\aries often reveal corpus luteuin c>sts 
Hjdatidiform moles occur at any time during the child bearing 
age, with an average around thirty years The commonest syynp- 
ioms are rapid enlargement of the uterus and uterine bleeding The 
Ascliheim-Zondok test is positive and the uime and blood show 
increased amounts of gonadotiopic hoimone while vnble chorionic 
tissue lemams in the body The diagnosis is made fiom the history, 
positive hormonal tests and evamination of the mole passed by way 
of the vagina or obtained by curettage Treatment is evacuation of 
the uterus The prognosis is guarded temporanlj , foi about 5 per 
cent of the cases develop chorionepitlielioma 

Chorionepithelioma — This is an extremely malignant but fortu- 
natel> rare tumor It is repoitcd as constituting about 0 5 per cent 
of all malignant neoplasms of the female genital tract It is moie 
common m muUipara and occurs at all ages during the reproductive 
period of life Rarely, it arises beyond the menopause and then 
probably in a teratoma of the ovaiy Its cause is not known but 
p^edl^posmg conditions are lij datidiforin moles m 50 per cent of the 
cases and abortions, term pregnancies and ectopic pregnancies in 
the rest The heralding symptom is uterine bleeding It occuis 
several weeks to months after prcgiiancj , increases in severity and 
may be severe Nausea and vomiting, pain and symptoms rcfei- 
rable to distant oigans (due to metastasis) follow The Aschheim- 
Zondek test is positive and gonadotropins m urine and blood are 
elevated 


Grossly, the most characteristic features of a chorionepithelioma 
are its invasive properties and its tendency to degeneration, necrosis 
and hemorrhage (Fig 381 A) Ihc uterus is usuall> soft and bossed 
over the area of the tumor or diffuselj enlarged Cut surfaces 
dlsclo^e the neoplasm partlj projecting into the endometrial cavity 
and partl> penetrating the wall to varying depths Sometimes, 
however, it is almost entirely mtra-mural in which case a uterine 
curettage might prove unsuccessful The lesion is usually ill- 
defined, has no semblance of a capsule, and is soft in consistency 
The local growth is ordmanly not more than 6 to 8 cm m diameter 
Histologically, it is compel of varying proportions of bizarre 
Langhans and sy ncy tial cells without v illous formation Langlians’ 
cells as in normal \ ilh are more orderly They may appear in sheets 
columns or singly and may be separate or partially covered bv 
syncytial cells Ihey are often large, polygonal and have hyper- 
cliromatic nuclei Syncy tial cells also appear m columns or clumps 
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of their vascularity. Although not inflammato^, an erythro- 
hlastoiic placenta may be considered here. If the disorder is severe 
enough to cause death of the child the placenta is increased in size 
and weight; the cotyledons are large, thick and sharply demarcated; 
the villi are enlarged and edematous; Langhans' cells are more 
numerous and the vessels contain immature erythrocytes and 
thrombi. 

Tumors. — Under this heading may be listed a hemangioma, pla- 
cental polyp (retained, attached and degenerated portion of pla- 
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Fig. 380 — Hyclatidifoim mole (A) Gros.s appearance composed of clustens of cyst.s 
and (B) histologic appeal ance showing a myxomatous connective tissue core covered 
by greatly proliferated syncytial masses, x 50. 

centa), hydatidiform mole and chorionepithelioma. The latter two 
alone will be considered further. 

Hydatidiform Mole. — This tumor is reported as occurring once in 
240 to 20,000 deliveries depending upon the criteria used for its 
diagnosis. It may be defined as a partly degenerative and partly 
neoplastic myxomatous and cystic disorder of the chorionic villi. 
In its typical form, a mole can develop only when the ovum is de- 
formed from the beginning and dies early. Because the ovum is 
dead the vascularity of the villi does not develop normally and tlie 
vessels which are already pre.sent tend to disappear. The tropho- 
blastic epithelium, however, is viable and continues to function. 
Its secretions as usual pass into the villi and there accumulate for 
there is no fetal circulation to remove them. The result is separation 
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Mechanical Disturbances —These consist of (1) placenta praetna— 
implantation of the placenta in the loner uterine segment along the 
margin of or co\enng the internal os, (2) infarction— as in otlier 
organs, meaning stuffing uith blood and causing dcatli of the \illi 
In the placenta, \ ascular occlusion is due to subintinnl accumulation 
of hpoid material If recent, the area is sharplj demarcated, en- 
larged and dark puriile or black With age, the affected portion 
shrinks and becomes gre> or white and firm Histological!} , the 
former shows erjthrocjtic e\tra\asation, while the latter discloses 
disappearance and fibrosis of the \ilh Foci of calcification are 
common m mfarcted placentas, (3) placenta accreta — abnormal 
adherence of the placenta to the uterine wall It is due primaril} 
to an absent or poorlj de\ eloped basal decidua Because of this, 
trophoblastic cells penetrate between the muscle fibers and stead- 
fasti} anchor the cotyledons to the myometrium, and (4) knots or 
torsions of the umbilical cord cutting off the fetal circulation and 
causing death of the bab} 
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They are usually more irregular and vary from small somewhat 
spindle-shaped cells with confluent cytoplasm and intensely hyper- 
chromatic nuclei to huge sharply or ill-defined tumor giant cells 
with piled up, irregular, deeply stained nuclear masses (Fig. 381B). 
The stroma is usually only moderate in amount or scanty. It is 
well vascularized and the tumor cells characteristically invade their 
lumens. Degeneration, necrosis and hemorrhage are common. 
Spread of chorionepithelioma is by direct extension through the 
myometrium into the broad ligaments, occasionally by lymphatics 
to the nodes, but most commonly by blood vessels to the lungs, 
vagina, brain, liver, ovary and other sites. 



A B 


Fig. 381 — Chorionepithelioma showing (A) an infiltration of the myometrium with a 
hemoirhagic necrotic mass and (B) bizarre cells penetrating deep into the wall, x 100. 


The diagnosis is based upon the history, uterine curettage, and 
hormonal alterations. Treatment consists of hysterectomy. The 
prognosis is poor, but cures even in the presence of metastases are 
recorded. Before leaving this subject, two terms ought to be 
defined. Syncytioma is sometimes employed in those tumors that 
are composed principally or entirely of syncytial cells. Syncytial 
endometritis is used by some authors to indicate normal syncytial 
elements penetrating the endometrium and myometrium, as fre- 
quently seen in post-partum uteri, and by others to indicate scattered 
neoplastic syncytial cells associated with a leukocytic infiltration. 
To avoid confusion, both terms should be discarded 
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puberty b> iiuabioii of the terminal cartilages \Mth osteogenic 
tissue When growth ceases, tlic two centers of ossification meet 
and fuse 

ANATOMY 

Because of lack of space, it is impossible to even attempt an 
anatomic and microscopic dcMiription of the v anous bones and bone 
marrow cells V few definitions, however, of woids used in the text 
are in order Periosteum covers and forms bone It is composed 
of an external lajer of dense connective tis&ue and an inner lajcr of 
more looselj arranged collagenous bundles In growing bones, 
this la> cr is lined b> osteoblasts Endosteum cov ers the inner sur- 
face of bone that surrounds larger cavities It is composed of a thin 
lajer of connective tissue that in giowing bones is also lined by 
osteoblasts Perichondrium covers and produces cartilage and is 
composed of closely packed mcscntlijunal cells 'Wheii it begins to 
form bone it is called periosteum Cancellous bone is the spongy 
bone that is present m the marrow cavities It is composed of 
interlacing trabecles of bone of varj ing widths and shapes Compact 
hone IS the den^e white gros&l> solid bone that forms the cortex 
The diaphysis of a long hone is lU shaft The epiphysis is the small 
piece of bone at the end of the shaft that contains a secondary center 
of os-ufication The mctaphysis is the distal portion of the diaphysis 
that IS adjacent to the epiphj&is 


PATHOLOGY 

Congenital Anomalies —Developmental malformations of hones 
are numerous and varied Ihose of the extremities consist of 
syjidaciyhsm— fusion of or webbed fingers and toes, pohjdaclyhsm— 
supcrnumeraiy fingers or toes, agenesis — absence of the phalanges of 
hands and feet, the metacarjials and metatarsals, wrist, radius, ulna, 
Immerus, forearm, entire upper extiemitj , smaller bones of the foot) 
tibia, fibula, femur and entire lower extremitj , hypoplasia — relative 
shortemug of au> of the pawed bones or of the entire cxtremitj 
/lyperfrop/iy— relative lengtheiiiiig of aiij of the paiied bones or of 
the entile cxticmity, latcrallj , anteriorly or medially of 

particularlj the bones of lower extremitj , achondroplasia—o. heredi- 
tarj deficiencj of formation of curtilage of the long bones with 
immediate ossification This results m shortening and dwarfism 
and coxa icra—a progressive decrease of the angle between the neck 
and shaft of the femur that maj wltimatelj eventuate m a fracture 
of tlie neck fhe more common abnormalities of tile spine consist 
of spino Ma-failure of fusion of the lamina, scofiosis-Utera 

curcature and twisting, and fusion of the \ertebra Tlip onK r,ni 
wortlit =noi„al> of the pel.-., is asjmmetncaf derelopmem Co^ 

genital defects of the Ihomac cage toa-i>t of stinern^r^ w 
cere ical or lumbar, b,fid clernum, and anomaUts l[ tbrSnT.'^^^ 
as rndimeiitarj when it fad, to rcarh the stem™ ^^’i' ^ 
sternal bon, portions ,o.n„I b, a h,.ment. and r^i^leSen”^ 
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The progenitors of all mesodermal tissue in the body are mesen- 
chymal cells. Closely related to mesenchymal cells, if not identical 
with them, are reticulum cells. Important from the standpoint of 
the present topic is the fact that both or either of these cells give 
rise directly to bone marrow cells, chondr oblasts, osteoblasts and fibro- 
blasts. Each of these daughter cells in turn cannot only revert to 
their parent cells but they can transform either directly or indirectly 
into one another. Thus a primitive marrow cell can transform into 
a fibroblast, a fibroblast back to a primitive marrow cell or to an 
osteoblast, an osteoblast back to a fibroblast or to a chondroblast, 
and a chondroblast back to an osteoblast. It is only by bearing 
this relationship in mind that the complex composition of some of 
the bone tumors, to be described presently, can be understood. 

Cartilage makes its appearance about the fifth week of embryonic 
life. The mesenchymal cells enlarge, become rounded off to form 
compact cellular precartilage cells, and these with a deposition of 
intercellular matrix form adult cartilage cells. Further growth 
occurs by a division of central cells and a production of new matrix 
and by division from the peripheral perichondrium. 

Bone appears about the seventh week of embryonic life. There 
are two types — membrane and cartilage. Membrane bones are the 
flat bones of the face and cranial vault. They are preceded by a 
connective tissue membrane in which appear one or more points of 
ossification. These consist of spicules of bone formed by covering 
osteoblasts. With laying down of the matrix some of the latter are 
entrapped to become osteocytes. They are surrounded by clear 
spaces called lacunae. At the periphery, the periosteum produces 
parallel plates of compact bone. These form the tables of the 
cranium while the initial spicules remain spongy and form the 
diploe. A large portion of the original bone is resorbed in part at 
least by the action of osteoblasts — which are giant cells consisting 


of fused osteoblasts and freed osteocytes. Cartilage bones are pre- 
formed in cartilage. They are transformed into bone by ossifica- 
tion from the perichondrium and by ossification from within. The 
latter is accomplished first by calcification of the cartilage and then 
by its destruction, disintegration and disappearance through the 
erosive action of invading primitive marrow tissue. This arises 
from the perichondrium. Osteoblasts, which appear in the marrow, 
then give rise to spicules of bone. Growth proceeds laterally, by 
deposition of periosteal bone and simultaneous resorption of the 
center and longitudinally, by continued production of cartilage and 
then osseous tissue at the ends of the bones. Secondary centers ot 
ossification or epiphyses are established after birth and before 
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like skull, scoliosis, tnisted thorax and excessuc mobility of the 
lomts Fractures are usually multiple, numerous and pro\ okeu bj 
the slightest trauma The> affect anj bone but particular!} the 
femur, humerus and tibia, are accompanied b) little pain, and usu- 
ally heal readilj The sclera are blue, and deafne&s occurs m about 
one-third of all cases Roentgenograms show irregular formation 
and calcification of the cranial bones, tlunnmg and porosis of the cor- 
tex of long bones, and softening and wedging of the \ ertebral bodies 

Histologically, the periosteum is thickened Tlie cortical trabecies 
are long, slender and form a loose network with the long a\is parallel 
to the long axis of the bone In the trabecies, osteocjtes are rela- 
ti\ely increased in number, the matrix is irregular, osteoblasts may 
be defecti\e or normal, and osteoclasts are depleted Ihere is no 
abnormahty in tlie repair of fractuies 

Treatment is unsatisfactory Care to a\oid trauma is usuall} 
without avail Braces, casts, open reductions and amputations 
have all been used to cope with fractures Hormonal therapj has 
had no beneficial results 

Inflammations — Inflammation of bone is known as osteomyelitis 
The infections may be Listed as follows (1) uou-speci^c—hematog- 
cnous osteomjelitis, exogenous infection following compound frac- 
ture, Brodio’*? abscess, aseptic neciosis, and echinococcus cjst, and 
(2) specific or granulomatous — tubcrcuIo<;is, s>plulis, eosinopliihc 
granuloma, hpoid storage diseases, coccidioidal granuloma, Boeck’s 
sarcoid, actinomjcosis, blastom>cosis, leprosj and granuloma in- 
guinale Since man> of these conditions arc similar to those 
described in other organs and arc in addition raie, tlic} will not be 
considered further 


Hematogenous osteomyelitis as the name implies is an inflamma- 
tion of bone that comes about bj way of the blood stieam Most 
of the cases wiien first seen are of the acute type and are caused by 
pyogenic organisms sucli as staphylococcus (90 per cent), strepto- 
cocci and pneumococci Rarely , the process may bo chronic from 
the start and due to orgamsms sucli as the typhoid bacilli Some- 
times, the primary infection m the form of a furuncle, abrasion of 
the skin, tonsillitis, or a focus m the respiratory, intestmal or urmarv 
tract IS detectable but at other times, the source of the bacteremia 
IS not apparent Factors which usually localize the orgamsnii, to 
the metaphysics (the site of predilection) are said to be the '•ham 
hair-pm cun es m the blood ^ e^els at tlua pomt uluch .Ion the flon 
of blood, focal thromb, sustained b} mild often unnoticed traurna 
and diminished phagocj tic activit} m this area as compared 
0 her portions of the marron Once bactena are lodged theTraS i 
pl> rapidlj \s they do so, the, liberate eiotoMn I, 
into the adjacent bone and there detroj leukocite. a^d erSh^S 
cjtes, coagulate plasma and produce more thromtol- 
brought about a iicious cjtle Tlie de-trucimn^fT “!■-» o 
formation of a frank ab-«i, 15 due larecK to n 
liberated n hen leukocj ft,, are dl-mU^tid 
Chnically,tho infcc-tion t, mo t often found m if ^ i 
especially the upper end of the tibu xd pit 
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In addition to the above, two lesions that merit more than passing 
comment are hereditary multiple exostosis and osteogenesis imper- 
fecta. 

Hereditary Multiple Exostosis. — This has also been called multi- 
ple cartilaginous exostoses, multiple exostoses, diaphysial aclasis, 
hereditary deforming chondrodysplasia and dyschondroplasia. It 
is characterized by the appearance of multiple, bilateral and sym- 
metrical, knobby bony and cartilaginous outgrowths from all but 
the membranous bones of the skull and the tarsal and carpal bones. 
The lesions are particularly common at the site of bone growth or 
cartilaginous plates and are, therefore, conspicuous in the extremi- 
ties. The nodules vary in size from mere excrescencies to ones that 
measure 4 to 5 cm. or more in diameter. They are rounded, tubular 
or pedunculated. The periostium of the adjacent bone continues 
over them and thej'', therefore, form part of the cortex. In younger 
patients, the surface is capped with a 2 to 5 mm. layer of hyaline 
cartilage. In older patients, however, the cartilage is absent and 
when the protuberances are larger they may be covered with a 
bursa. Histologically, the bulk of the nodule is composed of deli- 
cately trabeculated spongy bone in the interstices of which there is a 
fatty marrow. 

Three theories submitted to explain the disorder are (1) that tiny 
pieces of cartilage are pinched off from the margins of the plates, 
(2) that the lesions arise from the periosteum and (3) that the con- 
dition represents an abnormal periostial and pericho.ndrial activity 
together with a defective moulding of the bone. The disorder is 
transmitted through an affected or unaffected female and it is found 
in males twice as frequently as in females. Symptoms usually be- 
come manifest between two and fourteen years of age and consist 
merely as one or more bumps on the skeleton. Later, however, 
pressure on adjacent tissues interferes with articulation, while dissi- 
pation of growth in a lateral dnection results in curvature and 
shortening of the bones and retardation of growth. Deformity of 
the forearm occurs in about one-third of all cases. Treatment is not 
indicated unless the tumors interfere with function or unless one of 
them is transformed into a chondrosarcoma. The latter occurs in 
about 10 per cent of the cases. 

Osteogenesis Imperfecta. — This is also known as fragilitas 
ossium, brittle bones, blue sclera and otosclerosis, idiopathic osteo- 
psathyrosis, osteitis parenchymatosa chi’onica, dystrophia perios- 
talis, periosteal aplasia and periosteal dysplasia. Among other 
classifications it has been divided into a hereditary and non-heredi- 
tary type. Its cause is unknown, but theoretically, it is considered 
to be due to an abnormality of osteoblasts, lack of phosphoric acid 
and phosphatase in the blood, a hereditary defect in the germ plasm 
or endocrine disturbances. 

The disorder affects males and females with equal frequency. 
Clinical manifestations may be so mild as to be barely detectable 
or they may be so severe as to be incompatible with life. The adult 
may be normal while the infant may be poorly nourished, short and 
extremely deformed, presenting a triangular head with parchment- 
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e\idenced bj the preseiK-e of bpiculeb of osteoid tissue surrounded 

of osteomjclitii. ib ordinanlj not difficult if the 
condition is borne in nimd Sometimes, liouevcr, tJie local mani- 
festations mnj he obscured b> thcbe\eres>steinicreaction Impor- 
tant from a differential standpoint are acute rheumatic fe\er, 
pj arthrosis, cellulitis and Ewing’s tumor Treatment consists of 
earlj and intensu e antibiotic tliciapy and chemotherapy In many 
m'^tanccs, this alone will e\eiituatc m a cure In the remaining few 
patients, focal collections of pus may necessitate subsequent incision 
and drainage Formerlj , it was said tliat once a patient bad osteo- 
mjehtis he w is nc\cr cured of the disease With the ad\ciit of 
antibiotic thcrapj and chemotherapy, this statement no longer holds 
true If treatment can be staitcd carl>, the prognosis is good 
Brodie’s abscess is a chronic ibscess of bone that is closely related 
in its genesis to acute Jieniafogcnoits osteomjclitis It lias a predi- 
lection for the metaphjsis of long bones, is caused by the same 
organisms and picdominates in males Its difference hes in the fact 
that the onset is iisualb msuhous Symptoms ordinarily consist of 
mild or more severe intermittent pam over the end of one of the 
bones witli gradual enlargement of the affected part There arc 
frequently local tenderness, suclhng, limitation of motion and 
sliortening Roentgenograms disclose a sharpl> defined area of 
decreased densitj measuring as much as 7 cm in diameter and 
surrounded bj dense bone PatholoqicaUy, tlie center of the cavity 
IS filled with a homogeneous mass of granulation tissue, but as the 
lesion enlarges it becomes c>stic and the pockets are filled with 
serous or purulent material Ihe surrounding bone gradually 
becomes moio dense and ebonizcd Although the cortex becomes 
thinned fractuies are infrequent Treatment is excision and sauccri- 
zation of the bony defect together with antibiotic therapj and 
chemotherap j 1 he prognosis is excellent 


Aseptic necrosis of tlie epiphjscs and of the smaller bones is more 
common in bo^s than in girls and predominates betueen the ages of 
three or four jears and puberty Chmeal manifestations may be 
absent or thej maj consist of mild or moderate pain, limp, if the 
bone is weight bearing, and tenderness Roentgenograms of the 
in\olved bones and epiphjses disclose a progressive destruction as 
ev idenced by small areas of decreased densitj followed bj fissuring, 
fragmentation, fuzzy outlines, fJatteiung of the Jicad, shortening and 
occasionally loose bodies m the joint Pathologically, the process 
IS thought to consist of death of the ossifjing focus with fragmenta- 
tion, absorption and later recalcification or rc-ossifioation The 
disease has been described in the following bones vertebral bodies, 
carpal and tai sal scaplioid, semilunar, patella, astragulus, coneiforin* 
clavicle, humerus, radius, ulna, metacarpal*, iliac crest, symphasis 
femur, patella, tibia, tibial tubercle, os calcis and metatarsals 
llie synonyms ue epiphjsitis, osteochondiitis and subchondial 
necrosis Ihe eponyms unfortunatelj are man> Some of the 
moie common ait L«gg-Perthc’& disease vihcn it affects the head 
of the femur, Osgood-Schlatter’s disease w hen the tibial tuberosit j , 
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childhood and adolescence. Trauma is elicited in the history in 
about one-third of all cases. Symptoms and signs usually occur 
suddenly and consist of pain in the affected part, fever, chill, mainte- 
nance of the limb in slight flexiPn, tenderness and swelling over the 
involved area, leukocytosis and frequently, if in the early stages, 
a positive blood culture. Roentgenograms are initially normal and 
only later do they show an area of bone destruction. 

Grossly, as already stated, the early lesion is a small ill-defined 
abscess in the metaphysics that penetrates into and rapidly destroys 
the adjacent bone (Fig. 382). It extends in three directions: (1) 
into the medullary cavity after which it may follow the haversian 
canals through the cortex to reach the periosteum at one or several 
points; (2) directly through the cortex of the metaphysis to reach 



Fig 382. — Osteomyeliti.s of the metaphysis of the femur Note the sinus tiact and the 

sequestium 


the periosteum near the joint. After the periosteum is reached the 
abscess may, either spontaneously or as a result of surgical inter- 
ference, break through the skin to produce one or many sinuses, and 
(3) through the epiphysis into the joint cavity. Beneath the peri- 
osteum the pus spreads up, down and around. The vessels to the 
bone are thus thrombosed or eroded; the blood supply is cut off, and 
the bone dies in part or in whole. The dead spicule or mass of bone 
both in the medulla and in the cortex is called a sequestrum. In 
time, when reparative processes assert themselves, the sequestrurn 
is covered with new bone which is called the involucrum. Histologi- 
cally, the picture varies depending upon whether the destructive 
or the reparative processes predominate. The former consist of 
leukocytic infiltration, foci of necrosis and dead bone surrounded by 
osteoclasts. The latter are indicated by the appearance of granula- 
tion tissue, fibroblastic proliferation and new bone formation as 
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lesion in some ca&es ma> disclose t. central area of caseation sur- 
rounded by a grey zone and the entire mass encompassed b> hjiier- 
emic niarron In other cases, the m\oUed area consists of encap- 
sulated ost-hke spaces filled uith semi-fluid, sometimes gritty 
material In each of these, the surrounding bone is dcatrojed and 
the cortex is thinned In still a third vanet> , the bone is fusiformly 
enlarged, the periosteum may be raised by subperiosteal new bone 
formation, and the entire medulla may be filled with dense sclerotic 
new bone (Fig 383) Histologically, as m other areas of the body . 
the characteristic unit is the tubercle In some cases, tubercles 
maj be plentiful while in others they may be sparse In the latter, 
there is a predominence of tuberculous granulation tissue winch is 
composed of ca^^eating necrotic matenal, irregularly distributed 
epithelioid cellb and xarxing propoctiot^ of fibroblasts, capillaries 
and inflammatory cells Treatment consists of immobilization, 
curettage, incision and drainage, excision, and amputation depend- 
ing upon type, location and severity of the lesion and tlie general 
condition of the patient The prognosis generally is good although 
m any individual case it may poor 

Syphilis of the bones may be divided into acquired and con- 
genital types Acquired syphilis occurs at any age after puberty 
and lias no predilection for cither sex Ihe lesion may be single or 
multiple and it affects in decreasing order of frequency the following 
bones tibia, clav icle, skull, fibula, femur, humerus, ribs, ulna and 
scapula Pathologically, gummatous osteomyelitis with areas of 
bony destruction is the most common This is followed by the 
pcriostitic tyTie, wherein the periosteum is thickened and dense 
laminated subperiosteal bone is deposited along the cortex The 
least common is the sclerosmg variety wherein gummas and syTihi- 
litic granulation tissue are inconspicuous and the medulla is filled 
with dense sclerotic bone 

Congenital syphilis is subdivided into late hereditary, which is 
similar to the acquired infection, and into early hereditary types 
llie latter is present at or develops shortly after birth Pathologi- 
cally, the most frequent lesion is an osteochondritis Ihis discloses 
a broad irregular zone of calcification wherein there is an anest of 


osteoblastic activity The columns of cartilage are long and irreg- 
ular and are separated by syphdic granulation tissue composed of 
fibroblasts, perivascular lymphocytes, plasma cells and neutrophils, 
and later foci of necrosis and fatty degeneration Tins tissue is 
often so exuberant that it may completely split the provisional zone 
of calcification into an epiphyseal and diapliyseal portion, and may 
cause separation of the epiphysis The areas most commonly 
affected by osteochondritis are lower end of the femur, upper end 
of the tibia, radius, ulna, metatarsals and phalanges Syplnhtic 
periostitis is next in frequency It affects tlie long bones and con- 
sists of a diffuse subpenosteal lamellated and radial deposition of 
now bone Syqiluhtic ogtcomychtis is the least common It involves 
the diapliyses of tlie ulna and radius and less often tlie plialances 
and metacarpals There are bone destruction, necrosis and mim- 
matous formation ^ 
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Kohler’s disease when the tarsal scaphoid, Kienbach’s disease when 
the semilunar, and Freiberg’s infarction when the second metatarsal 
The cause of the necrosis is not known but theoretically it has been 
attributed to endocrine disorders, infection and trauma. In passing, 
it ought to be pointed out that Legg-Perthe’s disease should be 
differentiated from slipped upper epiphysis of the femur. This is 
usually found in rapidly growing, obese and physically active chil- 
dren and produces intermittent pain, limitations of motion, shorten- 
ing and hmp. 

Echinococcus cysts of bone are found in about 1 per cent of cases 
with echinococcus disease. Symptoms may consist of a mass or 
pain. The latter is due to pathologic fracture and frequently to 
leakage with infection of the surrounding tissues. Roentgenograms 
show a polycystic, shai-ply defined area of decreased density without 



Fig 383 — Tubeiculosis of a nb The periosteum is thickened; the cortex is sclerotic; 
the medulla is filled with new bone, and theie is a pathologic fiactuie. 


a surrounding productive reaction zone but with thinning of the 
cortex. Pathologically, the cyst and its contents are similar to those 
in other organs and described in the chapter on the peritoneum 
(p, 442), Treatment is excision or marsupilization. The results are 
mutilating and leave much to be desired. 

Tuberculosis of the shafts of tubular bones and ribs is less com- 
mon than that of joints. It affects males three times as frequently 
as females and occurs most often before the age of ten years and 
after twenty years. It is always secondary to foci elsewhere in the 
body, particularly the lungs. General symptoms include pallor, 
fatigability, loss of appetite, loss of weight and night sweats, whereas 
local symptoms consist of pain and swelling of the affected bone. 
Roentgenograms disclose endosteal and medullary sclerosis, irregular 
bone destruction or circumscribed cystic degeneration. Pathologi- 
cally, the disease usually originates in the metaphysis of the long 
bones and in the diaphysis of the short bones of the hand and feet. 
The tibia and the femur are affected most often. Grossly, the 
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tinoma, a Rioup of disorders that may be called djstrophies and 
consist of imicamcril C 3 st, osteitis fibrosa c>stica (\ou Reckling- 
hausen’s disease), fibrous dysplasia, osteitis deform ms (1 aget s 
disease), and mjelohbrosis and osteosclerosis, and fiom distant 
areas, secondarj tumors In the following paragraphs the benign 
lesions will be desciibed fiist in the older listed and these will be 
followed b> a discussion of the malignant ones in the same order 
Osteoma is a benign oaei^rowth of bone that is similar to hciedi- 
tar> multiple exostosis alread> desenbed under congenital anoma- 
lies The only diffeiencc is tliat it is a single lesion wliile the latter 
IS multiple ihej ha\e a predilection for the epiphyseal cartilagi- 
nous plates and are common about the knee joint, but also occur 
m the small bones of the hands and feet and m the frontal and 



iio 384 — O Icocliondiunia of a {iroxinial ptiaLinx of a fiiifccr 


maxillar} sinuses (Fig 384) Thej are hard raised masses that 
often measuie 3 to 4 cm m diameter Tile apex is more or less 
conical iihile the base is usuallj sessile, although sometimes it mas 
bo pedunculated The tumors are a part of the bone, that is, the 
covering periosteum and^perichondriiim are continuous inth that of 
the adjacent cortex The surface of the osteoma is frequentiv 
"Inch in some cases maj he abundant Mougli 
to justitj the term osteochondroma ” The bulk of the tumor is 
usuallj composed of cancellous bone and contains fattj marron 
In some cases, however, particularlj ,n fumom of the p™^l 

'■‘’HU 

nant " ‘hi ‘XT “SnaX^mahs-' 
interfere vvill, normal fuThon *’“•> 
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Esoinophilic granuloma of bone is a destructive lesion of unknown 
etiology but thought by some to be related to Letterer-Siwe (a 
pneralized granulomatous reticulo-endothelial disorder that occurs 
in infants and is rapidly fatal) and Hand-Schiiller-Christian diseases. 
Although trauma and a virus have been suggested as the cause such 
allegations are without any proof. Two-thirds of the cases occur 
before twenty years of age and males are affected five times as fre- 
quently as females. The lesions are single or multiple and the bones 
most frequently involved are skull, pelvis, vertebrae, ribs and long 
bones. Symptoms and signs are general and local. The former 
consist of slight fever, loss of appetite, fatigability, headache, loss 
of weight and occasionally leukocytosis. Locally, there are pain, 
swelling, tenderness, and muscle spasm and atrophy. Roentgeno- 
grams reveal punched out areas of rarefaction that start in the 
medulla, and that erode and eventually perforate the cortex. 
Grossly, the areas of destruction are 1 to 4 cm. in diameter and in 
early lesions are filled with soft, friable yellowish brown or hemor- 
rhagic material. In older lesions, there is a replacement of the con- 
tents by grey fibrous tissue and bone. Histologically, destruction 
dominates the initial phases. There are necrosis, hemorrhage and 
an infiltration mth eosinophils, neutrophils, lymphocytes, plasma 
cells, phagocytes and foreign body giant cells. Later, the dominat- 
ing cells are large round or polyhedral foam cells with reticulated 
cytoplasm and relatively small round nuclei. Finally, in the 
reparative stage even these are replaced with connective tissue and 
new bone. The diagnosis can be made with certainty only by 
biopsy. Treatment is surgical excision, curettage or irradiation 
therapy. The prognosis is good. Some lesions heal spontaneously 
following a pathologic fracture. 

Lipoid storage diseases that affect bones are the same as those 
that involve the rest of the reticulo-endothelial system. Although 
the medulla is usually infiltrated histologically, the lesions are not 
necessarily demonstrable roentgenographically. Postive findings 
consist of focal or more diffuse areas of decreased density in the 
medulla with varying degrees of cortical erosion. In Gaucher^s 
disease, the bones most frequently affected are the femur, vertebrae 
and skull, in Hand-Schiiller-Christian’s disease, the skull, and in 
Niemann-Pick’s disease, any of the marrow containing bones. 

Tumors. — A histogenetic classification of tumors or tumor-like 
conditions of bones is not entirely satisfactory not only because a 
single tumor may contain various types of tissue but also because 
the origin and the exact nature of some of the disorders is not well 
understood. Despite these shortcomings, however, the following 
tabulation is offered : from osteoblasts, an osteoma, osteoid osteoma, 
infantile cortical hyperostoses, hereditary multiple exostosis and 
osteosarcoma; from chondroblasts, a chondroma, benign chondro- 
blastoma and chondrosarcoma; from fibrous tissue, a fibroma, giant 
cell tumor and fibrosarcoma; from blood vessels, a hemangioma, 
hemangioendothelioma and hemangiosarcoma; from marrow cells, 
a myeloma, Ewing’s tumor, the lymphoblastomas and a liposarcoma; 
from nerve's, a neurofibroma; from epithelial inclusions, an adaman- 
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Grossly, m either case, the adjacent bone is eroded, iiuaded and 
thinned The tumor is ^hite or bluish i\hite and on section may 
disclo'ie -varying degrees of cjtic degeneration, calcification and 
ossification Histologically, the capsule ‘^nds septa into the tumor 
and thus divides it into lobules The ground substance is hyalin 
and contains lacunae, wherein he single or sometimes double or 
triple small cells Then c3tophsra is light staimng oi vacuolated, 
and the nuclei are lelatively small and intensel> blue In areas of 
myxomatous degeneration, the cells are usually stellate and disclose 
long processes Treatment of enchondroma is curettage, and of 
ecchondroma wide excision 'Ihe importance of chondromas lies 
in the fact that if thej are not completely excised they w ill recur and 
that ultimately, over a period of five to ten years they often become 
malignant 

Benign chondroblastoma is a rare tumor that has been called a 
chondrosarcoma, chondroblastic sarcoma and benign calcifying 



Fic 38o — Benign chonilroblasloniaeliovimgchuQdroinatous tissue and multinucleatcd 
foreign body giant tells \ 100 


chondromatous giant cell tumor It occurs m the second decade of 
life and is located in the epiphyses and adjacent metaphysis of the 
upper end of the humerus, lower end of the femur and upper and 
lower ends of the tibia Clinically, the joints show pain, swelling, 
heat and limitation of motion The tumor itself produces a tender 
swelling Roentgenograms disclose a round or oval mtrao&seous area 
of larefaction that distends the cortex and sometunes bulges into the 
iowvt It may ot may not be trabeculated Grossly tlie 

growth IS composed of grey, white, brown or hemorrhagic solid or 
necrotic tissue admixed with calcareous particles There may or 
iniy not be cy sts Histologically, the stroma consists of edematous 
or mucoid and chondromatous tissue in which are embedded closelv 
packed or moie loosely spaced round, oval or polyhedral cells (Fig 





636 


BONES 


Osteoid osteoma is a slowly growing, benign tumor of bone 
forming mesenchyme. It occurs most frequently in the second and 
third decades of life and it affects males twice as frequently as 
females. Clinical manifestations consist of pain, exquisite tender- 
ness, and local swelling, erythema and heat. Roentgenograms dis- 
close a circumscribed round or oval area that contains small central 
areas of rarefaction and condensation. At the periphery, there are 
two zones of sclerosis separated by a zone of rarefaction. The 
lesion is located subperiosteally, intracortically or intramedullary. 
The bones that have been affected are tibia, fibula, femur, vertebrae, 
bones of the face, humerus, ulna, skull, phalanges, patella, calcaneus, 
talus, tarsal, navicular and ilium. Grossly, the periosteum is thick- 
ened, edematous and hemorrhagic and the covering new bone is 
dense and sclerotic. The tumor itself is mottled red brown and grey 
and is composed of gritty friable or more solid tissue. Histologically, 
the center is composed of cellular vascular embryonic tissue con- 
taining osteoblasts, islands of osteoid tissue surrounded by osteo- 
blasts, and foci of calcified osteoid tissue encompassed by both 
osteoblasts and osteoclasts. About the periphery, the osteoid and 
calcified tissue is more abundant and beyond this the mesenchyme 
again prevails. Diagnosis is made roentgenographically and by 
biopsy. Treatment is local excision. The prognosis is good_for the 
lesion does not recur if it is completely excised. 

Infantile cortical hyperostoses is apparently a self-limited disease 
that starts in the age period between three weeks to twenty months 
after birth. The disorder consists of a subperiosteal cortical hyper- 
plasia of bone and a swelling of the overlying soft tissues. In some 
cases, there are, in addition, fever, hyperirritability, pseudoparalysis, 
dysphagia, pleurisy, anemia, leukocytosis, increased sedimentation 
rate and high serum phosphatase. The bony lesions, are, as a rule, 
multiple. The bones that have been described as affected are the 
mandible, clavicles, calvarium, scapulas, ribs and long bones of the 
extremities. The course of the disorder is unaltered by any known 
form of therapy. 

Chondromas are benign tumors of cartilage that arise in areas 
where cartilage is normally found, from misplaced cartilaginous rests 
as in shafts of bones, and less frequently from the periosteum itself. 
They affect both sexes with equal frequency and are discovered, as 
a rule, from the second to the sixth decades of life. Symptoms con- 
sist of a local swelling when the tumor protrudes externally (ecchon- 
droma), and may be absent or consist of swelling and pain due to 
pathological fracture when the tumor grows intra-osseously (enchon- 
droma) . Roentgenograms disclose a circumscribed area of decreased 
density which may, however, contain irregular foci or deposits of 
increased density if calcification or ossification is present. 

Enchondromas may be multiple, especially when they affect 
the small bones of the hands and feet, or they may be solitary. 
The latter may also affect the phalanges and metacarpals and 
metatarsals, but, in addition, they frequently involve the femur 
and humerus. Ecchondromas are usually solitary, lobulated, well 
encapsulated and measure as much as 20 cm. or more in diameter. 
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Giant cell tumor of bone may be considered as a fibroma of bone 
that IS unusually rich in foreign bodj giant cells It charactens- 
ticallj occuis after twenty-one years of age and has no preduection 
for either sex Symptoms frequently consist of pam and swelling 
and, as in most other tumors of bone, arc erroneously attributed to 
trauma Roentgenograms Te\eQlanecccntne, sharply circumscribed, 
trabeculated area of rarefaction located primarily m the epiphysis 
and secondarily extending to the capsule and into the metaphysis 
(Fig 386A) Ihe sites of predilection for the tumors are the ends 
of the long bones, e-'pecially those about the knee but they may also 
occur in the mandible, maxilla and other bones 
Grossly, the imohed portion of the bone is asymmetrically ex- 
panded (Fig 386B) The cortex is thin and may e\ en be perforated 
in one or more areas Likewise the articular cartilage may be pushed 



Fir 387— Benif.n giant cell tumor from 'tame caj,e as illustrati-d in figure 3S6 
There are present plump fibroblasts and nuinerous muUmucleated giant cells of the 
foreign boil> t\pe x 100 


ahead of the neoplasm into the jomt ca\ity Cut surfaces of young 
tumors are usually diffusely grey, but as the growths become older 
they attain a mottled grey, brown, hemorrhagic, orange and yellow 
appearance Foci of necrosis aie the rule m larger tumors Ihey 
frequently become cystic and are filled with serous hemorrhagic or 
brown fluid Histologically, the fundamental clement is fibroblastic 
connective tissue (Fig 387) Its structure x anes considerably from 
rather loose and cellular, to dense and somewhat sclerotic In the 
former, the cells are lU-defined, the cy toplasm is moderate in amount 
and eosinophilic, and the nuclei are plump, o\al or more elongated 
and rather deeply stained Thin walled capillaries are not usually 
abmidant but m areas of hemorrhage there are, as a rule, large spaces 
lined bj tumor etioma and filled with blood Largo multmucleated 
giant cells of the foreign body type may be sparse or numerous 
llwj consist of an abundant amount of cytoplasm and numerous 
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385). They contain a moderate amount of cytoplasm and a large 
round or oval deeply stained nucleus. Multinucleated giant cells 
of the foreign body type are often quite numerous. The tumor also 
contains foci of necrosis and irregular patches of hyalin and calcified 
cartilage surrounded by collagenous connective tissue. Treatment 
consists of a thorough curettage. The prognosis is good. 

Fibroma of bone is similar to a fibroma in extraosseous tissue. In 
its pure form it contains no bone and is located within the metaphyses 
of the long bones, particularly those of the lower extremity. It has 
no predilection for either sex and is found before the twentieth year 
of life. Symptoms are absent or consist of pain and swelling, and 
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Fig 386 — Benign giant cell tumor of the tibia showing a roentgenogram, A, and gross 
section, B. Each discloses destruction of bone, trabeculation and thinning of the coitex. 


are usually attributed to trauma. The involved area is, as a rule, 
tender. Roentgenograms reveal an eccentric, lobulated expanding 
area of rarefaction that erodes the cortex. Grossly, the overlying 
bone is thin. The tumor usually measures less than 5 cm. in diam- 
eter. Externally, it is lobulated and the individual lobules are 
surrounded by dense or spongy bone. The growth is firm and on 
section discloses a homogeneously grey or mottled grey brown and 
yellow surface. Histologically, it consists of intertwining bundles of 
cellular or collagenous fibrous tissue in which there are moderate num- 
bers of capillaries, varied amounts of hemosiderin, scattered foreign 
body giant cells and foci of foam cells. Treatment consists of a thor- 
ough curettage or in some cases excision. The prognosis is excellent. 
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the lumen Histologically, the lining is composed of connectu e tissue 
that IS thin in some areas but thicker and more \ascuhr in others 
(Fig 388) It contains brown granules of hemosiderin, osteoid 
tissue and new bone Attached to its uiiier surface there are often 
collections of fibrin which contain cholesterol crystals and scattered 
foam cells The encasing bon^ tissue is loose, vascular and reveals 
a few giant cells of the foreign bod> tjpe Treatment consists of 
curettage and filling the cavity with bone chips The prognosis is 

excollent , i i j 

Osteitis fibrosa cystica is also known as hyperparathyroidism and 
\ on Recklinghaufccn’s disease of bone It is due to hypcractiv itj of 
the parathyroid glands, as a result of which the calcium is with- 
drawn from the bones and the bones become soft and deformed 



Fir 3S8 — Unicameral cjst showing ullulir conneetue foam cells uiid osteoid 

and new o^Hous hs-.ac \ 100 


The clinical features of the disorder have been considered m Chapter 
VI 111 connection with the parathj roid glands Roentgenograpkicalhj, 
there is general decalcification of the skeleton with areas of cyst 
foimation and usually considciable deformity (Fig 389) Because 
of excessiv e excretion of calcium, renal stones arc common Grossly, 
the bones are fusiformly and irregularlj expanded The cortex is 
thin and fractures are common Cut surfaces disclose areas of 
yellow mariow embedded in gritty, gelatinous, rather soft tissue 
Scattered throughout, theie aic tiny or larger cysts that are trav- 
ersed by fibrous tnbeeles and are empty oi filled with gelatinous 
blood-tinged material The lining of the cy sts is usually grey and 
smooth Histologically, the subpenoateal bone is thin, contains 
fibrous marrow and discloses aieas of osteoid tissue covered with 
Osteoblasts At the periphery, there are al&o a few giant cells of 
the foreign body ty^e (osteoclasts) The mairow reveals a deple- 
tion of the trabecles, a replacement witli closely packed or more 
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centrally placed round or oval evenly stained nuclei. Other ele- 
ments that are encountered usually in variable and inconspicuous 
degrees are brown hemosiderin pigment, foam cells, occasionally 
spicules of osteoid tissue and rarely foci of cartilage. 

The diagnosis is made from a history which indicates a slowly 
growing tumor, from the roentgenograms and from a biopsy. Treat- 
ment of choice is curettement or excision. Irradiation is used for 
inaccessible areas such as the vertebral bodies. The prognosis is 
generally good but if the tumor is not completely eradicated it must 
be guarded for the neoplasm can and does, at times, become malig- 
nant. 

Benign hemangiomas of bone occur at all ages and affect both 
sexes with equal frequency. In the approximate order of frequency, 
the bones involved are vertebrae, skull, pelvis, shoulder, long bones 
of the extremities and small bones of the hands and feet. Symptoms 
may be absent or because of bone destruction, they may consist of 
pain, deformity and paralysis from pressure upon the spinal cord. 
Roentgenograms differ according to the bone affected. The ver- 
tebrae show an absorption of some and thickening of other bony 
trabecles; the flat bones disclose a “sun ray” appearance, and the 
long bones reveal a cystic trabeculated defect. Grossly, the growths 
are spongy and hemorrhagic. Histologically, they are usually of the 
cavernous variety and, rarely, of the capillary type. Treatment is 
excision or irradiation. The prognosis, as a rule, is good. 

Neurofibromatosis of bone is said to occur in about 7 per cent of 
the cases with the generalized form of the disease. The latter has 
been described in Chapter I. In bones the tumors arise from nerves 
in the periosteum, in the cortex and in the medulla and the osseous 
erosions will, therefore, differ accordingly. Aside from the presence 
of the tumor itself, the bones tend to become more porous and softer; 
some through stimulation increase in length, whereas others because 
of destruction of the epiphysis are stunted; spontaneous fractures 
and pseudarthrosis develop, and deformities, particularly scohosis, 
are common. The lesions both grossly and microscopically are 
similar to those in other organs. 

Unicameral cyst, as the name imphes, is a solitary cyst of bone. 
While formerly it was considered as a type of osteitis fibrosa cystica, 
giant cell tumor or an encapsulated hemorrhage, it is now regarded as 
a distinct entity that results from a local abnormahty of development. 
The defect starts near the epiphysis and with growth of the bone 
gradually creeps towards the center of the diaphysis. It is usually 
discovered between the ages of infancy and puberty. The bones 
affected are the humerus, femur, tibia, ulna and radius. Roentgeno- 
graphically, the lesion appears as a solitary, shaiply dehneated, 
sometimes trabeculated area of rarefaction. The diameter of the 
medulla becomes expanded and the inner surface of the cortex is 
irregularly eroded. Grossly, the cortex is thinned so that the cyst 
may be seen through it. The cyst wall is, as a rule, grey, smooth on 
its inner surface, and dehcate. It contains straw colored or blood- 
tino-ed fluid or franldy clotted blood. The trabeculated appearance 
seen in roentgenograms is due to partial bony sept 
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la the lone ])ones occui in the diaphjsib, but not the epi- 

pli\fceal line or the articular cartilage (Fig 390 A) TnbeculaUons 
are, as a rule, not prominent and there ib little or no reactive bone 

^ Grossly, the cortex is expanded or not, but it is ahvajs thin The 
defects m the bone mcasuic as much as S cm in diameter Ihey 
are filled with moderately firm or gelatinous grejisii white tissue 
which ma\ be rich in capillaries and often shows focal hemorrhages, 
jellowish areas of degeneration and small cjsts Some tumors may 



be grittj due to spicules of bone and pieces of cartilage ifis/o 
logically, tlie basic tissue is fibrous (Fig 390B) It contains ir- 
regularly distributed thm-walled capillancs, hemorrhages and hemo- 
siderin, nests of giant cells of the foreign body type, trabecles of 
new bone, small pieces of hyalin cartila^, and occasionally, collec- 
tions of foam cells 

The diagnosis can only be made from a consideration of the history 
roentgenograms and biopsy Treatment is symptomatic when the 
(h''ea''e is disseminated It consists of curettage and filling the 
defect with lioiie chips when it is monostotic The prognosis is 
excellent m single lesions and is good to fair m multiple lesions 
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edematous fibrous connective tissue, dilated capillaries, hemorrhages, 
free and engulfed hemosiderin pigment, and numerous osteoclasts 
that are frequently grouped into small colonies. Treatment consists 
of extirpation of the enlarged parathyroid gland or glands. If the 
disease is recognized relatively early, the 'prognosis is good, other- 
wise it is poor. The cause of death is renal insufficiency or marasmus. 

Fibrous dysplasia represents a congenital anomaly of bone forming 
mesenchyme. It occurs in the monostotic and polyostotic forms 
and has also been called osteitis fibrosa cystica disseminata, osteo- 
dystrophia fibrosa, fibrocystic disease of bone, Allbright^s disease 
and a form of von Recklinghausen’s disease of bone. When the 


Fig 389 — Osteitis fibiosa cystica There are widespread destruction and defoimities 
of the bones and a calculous in the I’lght kidney 



disease affects infants and children it tends to be more severe and is 
then accompanied by pigmentation of the skin, precosity in females, 
premature skeletal growth and maturation, abnormalities of the 
heart and kidneys, and multiple lesions and deformities of bones 
(Allbright’s disease). When the disease is first recognized in adults 
or older children it is less severe and often involves only one bone. 
Symptoms then consist of swelling, pain and limp, due to a patho- 
logical fracture if the bone is weight bearing. The blood serum 
calcium and phosphorus are normal. The bones most often affected 
are the femur, pelvis, tibia, humerus, radius, ulna, small bones of 
the hands and feet, skull, ribs, maxilla and clavicle. Roentgeno- 
grams disclose sharply circumscribed areas of decreased density that 
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m the lone boiics occur in the (Inphjsis>, but do not iiuade the epi- 
nhvhcal hue or the articular cartilage (Fig 390A) 1 rabeculations 

me, as a rule, not prominent and there is little or no rcactne bone 

^ (Grossly, the cortev is expanded or not, but it is aluajs thin The 
defects in the bone measure as much as 8 cm in diameter They 
arc filled i\ith modcratelj firm or gelatinous grcjish white tissue 
winch maj be rich m capillaries and often shows focal liemorrhages, 
jellowish areas of degeneration and small ejsts Some tumors may 
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tiG 390 — Moiiostotjc fibrous d>-plasu of the tiliw m u t,irl tif,htccu joars of age 
Till, rot 111 t,tmij,ram (A) ili'tlo^osatr^lxculaUdartaDf dccrtaHil dcnsitj in th(,diaph>sis 
and till photomurohraph (B) lexa]? loose coniitctuc tisjsui, and a spicule of new bone 
X 100 


be gritty due to spicules of bone and pieces of cartilage Uisio 
logically, tiie basic tissue is fibrous (Fig 390B) It contains ir- 
leguhrlj distnbuted thin-walled capillaries, hemorrhages and hemo- 
sitlerm, nests of giant cells of the foreign body t>pe, trabecles of 
new bone, smill pieces of hjalin cartilage, and occasionallj, collec- 
tions of foam cells 

The diagnoi>is can onlj be made fiom a consideration of the history, 
roentgenograms and biopsy Treatment is symptomatic wlien the 
uiH. ive !>, dis-eminated It consists of curettage and filling the 
defect with bone chips when it is monostotic The promiosis is 
excellent m single lesions and is good to fair m multiple lesions 
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Osteitis deformans, also called Paget’s disease of bone, has no 
predilection for either sex and usually occurs after the age of fifty 
years. Symptoms consist of pain and tenderness over the affected 
bones and later deafness. Elevation of the serum alkaline phos- 
phatase is the only chemical change in the blood. The following 
deformities in advanced cases are rather characteristic ; enlargement 
of the head and face, decrease in stature, semi-crouched position, large 
overhanging upper extremities, and bowing of the femurs laterally 
and the tibias anteriorly. More frequently, however, the disease is 
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Fig 391. — Osteitis deformans The roentgenogram (A) shows the typical mottled, 
"cotton-wool” appearance and the gioss specimen (B) reveals a great thickening of the 
cortex of the skull. 

limited in scope and is accompanied by no externally apparent 
abnormalities. The bones affected in the approximate order of 
frequency are the sacrum, pelvis, vertebra, femur, skull, tibia, 
humerus, radius, fibula, and metacarpals. Roentgenograms, although 
characteristic, may be confused wdth metastatic carcinoma of the 
prostate. They disclose a thickening of the cortex and a replace- 
ment of the usual shadoiv with one of mottled, fuzzy and so-called 
cotton wool appearance (Fig. 391 A). 

Gi'osslv the bones are, as a rule, greatl}'' thickened but they arc 
lio-ht in weight and porous (Fig. 39 1 B ) . The thickening is primarily 
in the cortex, grows outwardly and only secondarily does it encroacn 
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upon the medulla Earlj m the course of the disease the bones are 
unduh soft but later thej become calcified and hard Hxsto- 
loQicaUu, the piocess is one of bone absorption, fibious tissue replace- 
ment and abundant new bone foimalion Ihe htter, ho\\c\er, la, 
not normal It consists of an ineguhr deposition of oateoid tissue 
with irregular calcification to pioduce wliat is aptl> described as a 
mosaicpattern (Fig 392) Osteoblasts ma> eoverthenew tiabec es, 
and foreign bod> giant cells (osteoclasts) ma 3 be model ate m number 
or sparse Ihe interstices are filled with loose, well-vascularized 
connective tissue 

The diagnosis is usually appaient fiom a studj of roentgenograms 
and IS readili confirmed, if m doubt, b> biops> Treatment is 
b>mptomatic and quite ineffective Comphcaltons consist of nerve 
deafne=;s and optic atrophj, pathologic fractures in 15 per cent of 


Fig 



3'J2 — 0 dcformaii-, «lionin): Uie Ijpical mosiic pattini Prom tin, bone 

illu'-lraUd in li(,urc 3a IB 


the cases, and sarcomatous (osteosarcoma chondrosarcoma and 
fibrosarcoma) transformation which is reported as occurring in 2 to 
9 5 per cent of all cases In general, however, the 2)rognosis is good 
and the life span is not shortened 

Myelofibrosis and osteosclerosis occur secondarilj lu manj 
di'^eases of bone and bone marrow, but the use here is restneted to 
the idiopatinc generalized type, that is, the one m w Inch a causativ e 
agent has not been discovered Clinically^ there are progressive 
weakness, splenomegaly, bone pains, refractory anemia, tlirombo- 
cv topenia, leukopenia, presence of afevv immature cells m the periph- 
eral blood and a failure to obtain fluid upon performing a sternal 


Pathologically, there are a diffuse or focal proliferation of endos 
teal bone, an absence of osteoclasts, a hypoplasia and then a gradua 
hbrosw of the marrow , and a compensatory dev elopment of hemato 
poiesis m tlie liver, spleen, lymph nodes and occasionally othe 




646 


BONES 


organs. The diagnosis is suspected from clinical studies and the 
failure to obtain fluid by sternal puncture. It is confirmed by 
biopsy from the sternum. Treatment is palliative in the form of blood 
transfusions. Spontaneous remissions do occur, but the ultimate 
prognosis is poor. 

Osteosarcoma as used here indicates a primary osseous tumor that 
is composed of osteoblasts and their precursors and that actual y or 
potentially produces bone. In contrast the term osteogenic indi- 
cates a tumor that arises in bone and includes osteosarcoma, chon- 



Fig. 393 — Osteoblastic osteosarcoma of the femur The loentgenogram (A) shows 
destruction of the coitex and medulla by ladio-opaque tumoi and elevation of the 
periosteum with a typical sunburst appeal ance. The gross specimen (B) conhims these 
findings. 


drosarcoma and fibrosarcoma. The cause of osteosarcoma, as in other 
tumors throughout the body, is not known. Evidence has accumu- 
lated, however, to indicate that one precipitating factor in some 
instances is radioactive material. The literature contains at least 
two dozen case reports of fibrosarcoma and osteosarcoma developing 
in bones that were in the path of roentgen rays, administered for a 
benign condition or in people who have ingested radioactive ma- 
terial (dial workers). Similar lesions have been produced in experi- 
mental animals by the use of roentgen rays, radium or radium 
chloride. Osteosarcoma is a tumor of youth, for it occurs most often 
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bet\\een the ages of fifteen to twentj-fiAe >ears Rarely, it is seen 
m older patients and in many of the‘^ it probably arises on the basis 
of a preceding osteitis defoimans Chmcally, the usual sequence of 
e\ ents is trauma, pain, tumor and dj sfunction Systemically, there 
are often fe\ei and leukocytosis and terminally, loss of eight In 
order of frequenc> , the bones most often aftected are the lower end 
of the femur, upper end of the tibia, larger bones of the upper 
extremities, fibula, and lc*s^ commonly, ribs, \ertebrae and pehis 
Roentgeiiographicalli and pathologically, osteosarcoma is usually 
divided into two tvpes — osteoblastic and osteolytic 

Osleohla'il'tc osteosarcoma ordinarily arises fiom the periosteum that 
co\ers the diaphysis Roentgenographically, it is seen as a fusiform 
swelling of the diaphysis JU^t proximal to the epiphyseal line (Fig 
393 V) The mass gradually tapeis towards the mid shaft The 


Fig 



SQ4 — OvteobUsUc tteltosarcoma *yamc vllustralevl in fikvne 393 

arc bizarre o<<teobLibt» and o^Uoid Uv«ut \ 100 


There 


periosteum is eleyated and spicules of new bone are formed at right 
angles to the mam axis of the bone to produce the characteristic 
sunburst appearance The cortex and medulla are also infiltrated 
with radio-opaque tumor tissue Grossly, the findings seen roentgen- 
ographically are confirmed (Fig 393B) The external surface is 
usually well-encapsulated by a periosteum that is continuous with 
that of the mid-shaft Between the periosteum and the old cortex, 
tumor tissue is deposited and from here, it infiltrates the cortex and 
extends into the medulla In its typical form, the growth is partly 
osseous and, therefoie, quite firm the peiiphery, the spicules 
are clearly seen to be arranged at right angles to the mam mass thus 
accounting for the 6unbui''t appearance In other tumors, howey er 
there is little or no bone md the entiie moss is composed of soft 
grej ish nliite glistening bram-likc tissue Necrosis and hemorrhage 
are not appaiciit Hisiofosicuify, too, the tumors t arj On the one 







648 


BONES 


hand, there is an abundance of osteoid and osseous tissue and few 
osteoblasts and primitive mesenchymal tissue (Fig. 394). On the 
other hand the reverse is true. When the bony elements’arerin' 
abeyance there may be present scattered small irregular pieces of 
primitive cartilage but the bulk of the neoplasm consists of large 
sheets of round, oval, polyhedral and bizarre cells with ill-defined 
borders and often with long proloptasmic processes. The cytoplasm 
is scanty, moderate or abundant and oesinophilic or slightly baso- 
philic. The nuceli are round, oval or irregular and intensely hj^per- 
chromatic. Mitoses may be numerous and often several nuclei are 
piled up within a single cell to produce grotesque giant tumor cells. 



A B 

Fig 395. — Osteolytic osteosarcoma of the humeius Roentgenogi am (A) shows 
complete destiuctiou of the upper end of the bone. Gross specimen (B) shows the 
desti active hemorrhagic tumor mass. 


The stroma in such instances is scanty and contains numerous thin 
walled capillaries. Foreign body giant cells or osteoclasts may be 
seen but they are usually not numerous. 

Osteolytic osteosarcoma is often referred to as malignant bone 
cyst or aneurysm and is much less frequent. In contrast to the 
osteoblastic type, it originates in the medulla of the metaphysis and 
rapidly destroys all the surrounding tissue. Roentgenograms are not 
characteristic. They reveal a rapidly erosive lesion that destroys 
the entire medulla of the metaphysis, breaks through the epiphyseal 
line into the epiphysis, eats away the cortex, produces little expan- 
sion of the bone, is attended by little or no new bone formation, 
and is often accompanied by a pathological fracture (Fig. 395A). 
Gi'ossly, these findings aie confii-med. The tumor is confined by the 
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pen-osseous muscles, fascia and tendons or by a mere shell of a 
cork ^Mth oNcrljmg periosteum (Fig 395B) Beneath this the 
tissue is evtremely hemorrhagic It consists of varying amounts oi 
fibrous-like tissue separated by pools of blood Often the tntire 
central portion is conaerted into a large cy^that is filled a\ith tiuid 
and coagulated blood mixed uith tumor Tlie ?.rQ\\ tli extends irom 
the metaph^sis into tlu epiplnsis Histologically, the most out- 
standing feature is the presence of lakes of blood separating trabccles 
of tumor tissue without a smrounding endothelial hmng (tig oJb) 
The neoplastic cells are confluent or sharph demarcated and are 
round, oval or spindle in shape Tin cj topi ism is nioderate in 
amount and eopinophilic The nuclei are lound, oval, spindle or 
bizarre and inteiisel^ hyperchromatic Mitoses are often numerous, 
and grotesque niultmucleated tumor cells are scattered throughout 



tjG 396 — O^tcol' Ur o^teosarcoipa ca-e as illustratt*J id figure 305 There 

are extras avted erMlirocjtos, hemo«!iderui plump bizarre neopla'^tic cells 

and plant cells of the foreign bodv tyoe x 100 


Multinucleated foreign body giant cells or osteoclasts art usually 
abundant but osteoid ti<^ue is poorl> developed and sparse 

Osteosarcoma spreads b> direct extension into the soft tissues and 
into the adjacent medulla Distant metastasis is ordmaril> bj the 
blood stream and the oi gans usually in\ oU cd are the lungs and lu er 
Metastasis to other bones is rare and extension to the draining 
Ijttiph nodes does not occur The diagnosis can be made ivith 
certaiutj only b> biopsy While the roentgenograms arc character- 
istic thej are not pathognomomc for the same sunburst appearance 
can be produced bv an> tumor either primary or secondary that 
raises the perioateum Treatment consists of earh amputation or 
disarticiilationif tlietumoraffectsthe extremities, and ivide excision 
11 It IS in other bones Irradiation therapy is of no a\ ail If the 
le&ion IS a true osteosarcoma, the prognosis is poor Although the 
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five year survival rates are listed as ranging from 5 to 10 per cent, 
none of the cases that I have seen have survived longer than twelve 
months. 

Chondrosarcoma most frequently arises as a malignant transform- 
ation of a chondroma, although, on rare occasions, it is a malignant 
tumor from the start. The usual story is that a tumor had been 
present for many years and then suddenly it began to grow rapidly, 
or that the lesion had been removed one or several times and with 
each recurrence, it grew more rapidly and more extensively. Chon- 
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Fig 397. — Chondrosai coma of the tibia The i oentgenograni (A) shows a partially 
calcified tumor mass The gross specimen (B) reveals a periosteal mass that is infiltrat- 
ing the cortex and medulla 


drosarcoma affects both sexes equally and, although it may be 
present in the second decade of life, it is more frequent after thirty 
years of age. Clinically, there are tumor, pain and sometimes 
functional disability. The bones most frequently affected are the 
femur, tibia, ilium, ribs, scapula, sternum and humerus. Roentgeno- 
grams reveal an irregularly defined shadow of lesser density than nor- 
mal bone but containing centrally irregularly mottled and calcified 
areas (Fig. 397A). Sometimes, however, tlie latter may be ahsent. 

Grossly, the tumor varies in size from a few to 30 cm. or more. It 
is sharply circumscribed or ill-defined and hard. Cut surfaces aie 
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frankh cartiUsinous, but ma> contain foci of calcification and ossi- 
fication (Fit? 397B) At other times, the eiitiie tumor is grey, 
Kelatinoub, mjxomatous and c\ en cj t>tic In the 1 it tei, pathological 
fractures, aic common Histologically, the tumoi may differ little 
from an ordinary chondroma and thercfoie, be extremelj dif- 
ficult to diagnose Usualb, ho\\c\er, if enougli sections are made 
its malignant nature is ieadil> appaient In frankly malignant 
neoplasms, tlic cells aie moie numcroub, they aie 1 irgt and irregular, 
the lacunae arc filled mth one, two or more cells, the cytoplasm is 
abundant, reticulated or \acuoIatcd and sometimes basophilic, and 
the nuclei aie large, bizaric, plump and mteiiselj hjperchromatic 
(Fig 398) 'I he matrix maj be hj aim or ni> xonntous When the 
lesions are more anaplastic, the cells tend to lose their chondro- 
blastic potentialities and then appear as masses of mescnchjmal or 



leticulum cells Frequentlj, in chondrosarcomas, there are foci of 
bone formation While ordmaii\> they are quite regular, at times 
these areas are indistinguishable from foci of osteosarcoma Spread 
of chondrosaicoina is by local extension up and down the medulla 
and into the adjacent tissue, by blood stream to the lungs and lucr, 
and less oltcu bj Ij mphatics to the draining Ij inph nodes 
The diagnosis is made from the history , roentgenograms and 
always from a biopsy Treatment is amputation abo\e the proximal 
joint if tlie ksion is on an extiemity, and wide excision if it i% else- 
where Iiiadiatiun is of no \aluc If seen early and treated cor- 
icctly the prognosis should be good, for the tumor, as a rule, remains 
localized for many months 

Fibrosarcoma of bone is no dilTcrcut than fibrosarcoma elsew here 
TIic lesions, as i rule, occur iftci the age of thirty years and although 
they may be found m flat bones the site of predilection is a tubular 
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five year survival rates are listed as ranging from 5 to 10 per cent, 
none of the cases that I have seen have survived longer than twelve 
months. 

Chondrosarcoma most frequently arises as a malignant transform- 
ation of a chondroma, although, on rare occasions, it is a malignant 
tumor from the start. The usual story is that a tumor had been 
present for many years and then suddenly it began to grow rapidly, 
or that the lesion had been removed one or several times and with 
each recurrence, it grew more rapidly and more extensively. Chon- 



A B 

Fig 397 — Chondrosai coma of the tibia The loentgenogram (A) shows a paitially 
calcified tumor mass. The gross specimen (B) leveals a peiiosteal mass that is infiltrat- 
ing the cortex and medulla 


drosarcoma affects both sexes equally and, although it may be 
present in the second decade of life, it is more frequent after thirty 
years of age. Clinically, there are tumor, pain and sometimes 
functional disability. The bones most frequently affected are the 
femur, tibia, ilium, ribs, scapula, sternum and humerus. Roentgeno- 
grams reveal an irregularly defined shadow of lesser density than nor- 
mal bone but containing centrally irregularly mottled and calcified 
areas (Fig. 397 A) . Sometimes, however, the latter may be absent. 

Grossly, the tumor varies in size from a few to 30 cm. or more. It 
is sharply circumscribed or ill-defined and hard. Cut surfaces are 
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are usualh single but tbe> maj be multiple and the J occur most 
frenuently in long bones Roentgenograms re\eal rarefaction 
struction, cs stic e \panbion and, rareb , bone formation in the affected 
area Treatment lias been amputation, uide evci&ion and inadiation 
Ihe prognosis is ginided for manj of the lesions are either multi- 
centnc lu origin or metastasue to other bones and organs 
Myeloma is a heterogeneous group of tuinois that arises from mar- 
row cells B> far the greatest number of cases are of the pla'^ma 



A B 


lie 100 — aiultipk injeloma Uollllgcnu|,^aIn (A) disclose* an ostcol>tjc ina-'S in 
tfic ''ixth left rii) tfic ‘'e\euth ngiit tib anil the upix.r i)ortion oi the storuuni The 
HlUr bulges on both sides of the midiastinum The gro s --pecimcn (11) rcpie*ents the 
dcslrojcd sixth lift nb The nb >3 fii3ifonnl> Uilat^ mid all but the jH.riosteum ij, 
dcstroMd bj a licinorrba^K ina*s 


cell \ariet> (plasmacjtoma), but cases representing most of the 
other senes of cells ha\e also been described These consist of tla 
m> elocj tic, h niphocj tic, erj throcj tic, megakari ocytic and hpoc^ tic 
% anctics Since the latter are rare, and, m fact, their \ erj cvstence 
being doubted bj some authors, the following remarks pertain to 
the jilasma cell lariely The disease is found bejond the age of 
fort) >ear». with an average in the sixth decade of life and it is three 
times as frequent m men as it is in women The clinical manifesta- 
tions consist of pain and occasionallj tumors and tenderness over 
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bone. They arise in the periosteum, cortex, endosteum or medulla 
and destroy the surrounding bone. Roentgenograms, therefore, dis- 
close an expanding purely osteolytic lesion. There may or may not 
be a surrounding zone of sclerosis. Ch'ossly, the tumor is fairly well 
circumscribed but not encapsulated. Its dominant location will 
depend upon its point of origin. Eventually, however, the medulla, 
cortex, periosteum and even adjacent tissues are infiltrated with 
grey, glistening, moderately firm neoplastic tissue that may or may 
not show foci of necrosis, liquefaction, cyst formation, and hemor- 
rhage (Fig. 399). Histologically, the neoplasm is composed of 
spindle, stellate, oval or bizarre neoplastic cells with scanty or 
moderate amount of cytoplasm and oval, spindle, or irregular hyper- 



Fig. 399 — Fibiosaicoma of the tibia. The medulla, coitex, periosteum and extra- 
osseous tissues aie infiltrated with soft, giey, brain-like tissue Theie is also a pathologic 
fracture. 


chromatic nuclei. It has the same variations in structure as fibro- 
sarcoma elsewhere (see Chapter I). Frequently, it contains foci of 
calcification, bone and cartilage. The diagnosis can only be made 
by biopsy. Treatment is amputation or Avide surgical excision if 
amputation is not possible. The prognosis is better than for any 
other malignant tumor of bone. 

Hemangioendothelioma and hemangiosarcoma are malignant vas- 
cular tumors of bone. The literature on the subject is quite con- 
fused. Some authors use the terms synonymously, while others 
restrict the former to tumors composed of large polyhedral or cylin- 
drical cells arranged in tubules or alveoli, and the latter to thin- 
walled spaces lined by flat or plump endothelial space with the 
intervening tissue composed of solid masses of similar cells. They 
occur at all ages but are most common in the second and third 
decades of life and have no predilection for either sex. The lesions 
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groas change'! are less apparent and the bone shott s inerelj demineral- 
ization and thinning of the cortex A\it!i little recognizable tume- 
faction Histologically, the plasma cell \anet> is composed of 
tjTiical plasma cells (Fig 401) The> arc round or someuhat 
irregular, o\ al, of moderate sizes, and uniform m appearance 1 he> 
ha%e a moderate amount of dense cjtoplasm, and a single or some- 
times double round, eccentric or o\crliangmg nucleus Its chro- 
matin IS eieiilj distributed and sometimes presents the so-called 
cartwheel appearance The rells, as a rule, form large sheets, the 
degree of \ascularitj \anes, and necrosis sometimes is marked An 
associated and interesting lesion is often found m the kidne>s It 
consists of hj aline casts with peripheral foreign bocl> giant cells 
plugging the tubular lumens Spread of solitary lc*’Jons to other 
bones, albeit sometimes after fi\e or six jears, is generally the lule, 
while metastases to the spleen, bier, lymph nodes and other organs 
IS not common In some cases, the icvcrsc is true, that is, the 
lesions start m extrimedullarj organs such as the au passages, con- 
juncti\a, Ijmph nodes, etc , and after as man} as ten jears become 
generalized 

The diagnosis of mj eloma is, as a nile, made from roentgenograms 
Sometimes, liowe^er, these aie esscntiallj normal or thej maj be 
confused with senile osteoporosis or metastatic carcinoma from the 
prostate For confirmation, therefore, a sternal puncture or biopsj 
IS mandatorj Trtatmcnt of sohtarj lesions has been excision, 
amputation, curettage and irradiation lhat of multiple lesions 
iiab been sjmptomatic and most unsatisfactory The oulcomes is 
mvariablj fatal The a\erage duration of life m tlie sohtarj tjiie 
IS about be\en jears, whereas m the multiple \arictj, it is approxi- 
matclj two jears 

Ewing’s tumor was called diffuse endothelioma and endothelial 
m> eloma bj Dr Ewing because he considered it to an«e from angio- 
endothelium Although its lustogenesis is still not settled, it is the 
consensus that reticulum cells of the marrow are the progenitors 
Whether the progenj remain as reticulum cells or whether thej dif- 
ferentiate into Ij mphoblasts is still a moot question The con- 
troversy, as m the case of Jjmph node tumors, evolves about what 
constitutes a reticulum cell AIj own ppmion is that the tumor is 
a Ijmphoblastic Ij mphosarcoina of bone and tint leticulum cell 
‘>arcoma is i separate neq>]asm \IthougJi tlio tumor lias been 
described as occurring at all ages, most of the patients are between 
fifteen and twentj-five jears of age Males are affected twice as 
frequently as female^ Chnically, thcie are pain oter the involved 
bone, local swelling, teiiderne'^s, sometimes disturbances in the ad- 
jacent joints, sliglit fever, secondarj anemia and leukocjtosis 
Rocntgawgraphicalh/, the lesions alwajs start in the medulla 
Usuallj, the process ispurelj osteoljtic vvitJi destruction first of the 
marrow, then of tlie cortex and finallj permeation of the adjacent 
soft tissue m the form of a small or laige mass (Fig 402 V) Less 
often, the tumor stimulates the invaded osteoblasts to new bone 
formation Ihis maj occur within the medulla but characteristi- 
callj , m the long boncs, it results in a laj er of new bone parallel to 
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the affected areas, pathological fractures, albuminuria, renal impair- 
ment, hyperproteinemia, hypercalcemia, anemia, leukocytosis, in- 
creased sedimentation rate and Bence-Jones 'protein in the urine. 
The latter is a beta globulin that probably arises in myeloma and 
normal marrow cells and is found in the urine in about 50 per cent 
of the cases when the lesions are multiple. It is detected by heating 
a test tube of urine in a water bath. When present, a cloud forms 
as 40°C. is approached; a precipitate appears at 60°C., and the urine 
becomes clear as the boiling point is reached. The precipitate and 
then the cloud reappear upon cooling. Finally, from the clinical 
standpoint, it ought to be pointed out that some cases of multiple 
myeloma terminate as a frank plasma cell leukemia wherein a 
leukocytosis as high as 30,000 per c. mm. of blood and plasma cell 
count of over 50 per cent have been recorded. Roentgenograms 



Fig 401 — Multiple myeloma showing numei ous plasma cells x 400 


usually disclose multiple (occasionally single), discrete, punched out 
areas of decreased density or osteolysis, with sometimes an extension 
of the tumors beyond the confines of the periosteum (Fig. 400A). In 
some cases, however, there may be only a generalized osteoporosis 
and no tumefactions. The bones most frequently affected are the 
flat bones of the pelvis, the ribs, sternum, vertebrae and the long 
bones of the extremities. 

Grossly, the lesions are usually multiple but occasionally they are 
solitary. Externally, the affected bone may be normal; it may show 
a slight fusiform swelling with the periosteum still intact, or it may 
show a break through the periosteum with a large infiltrating extra- 
osseous mass (Fig. 400B). The tumor tissue is usually moderately 
well demarcated, grey or hemorrhagic, quite soft and contains no 
intrinsic bone whatsoever. The cortex and adjacent marrow are 
destroyed and the nodules are single, more confluent or the eiitiie 
marrow- of a given bone is replaced with tumor. At other times, the 
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gross changes aic less apparent and the bone bhows ineielj dcmineial- 
ization and thinning of the coitex nitb little recognizable tume- 
faction Hxdologicalhj, the plasma cell ^a^lcty is composed of 
typical plasma cells (Fig 401) lhe> are round or somewhat 
irregular, oval, of moderate sizes, and uniform m appearance They 
ha\e a moderate amount of dense cjtoplasm, and a single or 'lome- 
times double round, eccentric or o\crlianging nucleus Its chro- 
matin IS e\eiil> distiibuted and sometimes presents the so-called 
cartwheel appeal ance Ihe cells, as a rule, form laige sheets, the 
degiee of lasculanty \anes and ncciosis sometimes is marked An 
associated and interesting lesion is often found m the kidnejs It 
consists of hyaline casts with pciipheral foreign bodj giant cells 
plugging the tubular lumens Spread of solitary lesions to other 
bones, albeit sometimes after fi\c or six jears, is generall> the rule, 
while metasta'ses to the spleen, h\cr, Ijmph nodes and other oigans 
IS not common In some eases, the re\crse is true, that is, the 
lesions start m extramedullarj oigans such as the air passages, con- 
junctua, Ijniph nodes, etc , and after as man> as ten jears become 
generalized 

The diagnosis of mj eloma is, as a rule, made from roentgenograms 
Sometimes, llowc^e^, these are csscntiallj normal or tliej ma> be 
confused with senile osteoporosis oi metastatic carcinoma from the 
prostate For confiimation, tliereforc, a sternal puncture or biopsy 
IS mandatory Treatment of solitarj lesions has been excision, 
amputation, curettage and irndiation That of multiple lesions 
has been symptomatic and most unsatisfactoij ihe outcomes is 
invariably fatal The average duiation of life m the sohtarj tjpe 
IS about seven jeara, whereas m tlic multiple varictj, it is approxi- 
matelj two jears 

Ewing’s tumor was called diffuse endothelioma and endothelial 
mj eloma by Dr Ewing because he considered it to arise from angio- 
endothehum Vlthough its histogenesis is still not settled, it is the 
consensus that icticulum cells of the marrow arc the progenitois 
Whether the progeny remain as reticulum cells or whether they dif- 
ferentiate into 1> mphoblasts is still a moot question The con- 
troversj , as u\ Uve case of lymph node tumors, ovoKes about what 
constitutes a reticulum cell RIy own ppinion is tiiat the tumor is 
a lymphoblastic Ij mphosircoina of bone and tliat icticulum cell 
sarcoma is a separate neoplasm Although the tumor has been 
described as occurring at all ages, most of the patients are between 
fifteen and twenty -five years of age Males are affected twace as 
fiequently as fcnulc-s Chmcally, there are pain over the involved 
bone, local swelling, tenderness, sometimes clistuil) inces m tlie ad- 
jacent joints, slight fever, sccondaiy anemia and leukocytosis 
Rocntgenoqraphicalhj , the lesions dwajs stait m the medulla 
Usually , the process is puiely osteolytic with destruction first of the 
marrow, then of the cortex and finally permeation of the adjacent 
soft tissue in the form of a small oi large mas-, (tjg 402A) Less 
often, the tumor stimulates the mvad^ osteoblasts to new bone 
lormation 1 his may occur within the medulla but cliaractensti- 
caiiy, in tlie long bones, it results in a layer of new bone parallel to 
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the affected areas, pathological fractures, albuminuria, renal impair- 
ment, hyperproteinemia, hypercalcemia, anemia, leukocytosis, in- 
creased sedimentation rate and Bence-Jones protein in the urine. 
The latter is a beta globulin that probably arises in myeloma and 
normal marrow cells and is found in the urine in about 50 per cent 
of the cases when the lesions are multiple. It is detected by heating 
a test tube of urine in a water bath. When present, a cloud forms 
as 40°O. is approached; a precipitate appears at 60°C., and the urine 
becomes clear as the boiling point is reached. The precipitate and 
then the cloud reappear upon cooling. Finally, from the clinical 
standpoint, it ought to be pointed out that some cases of multiple 
myeloma terminate as a frank plasma cell leukemia wherein a 
leukocytosis as high as 30,000 per c. mm. of blood and plasma cell 
count of over 50 per cent have been recorded. Roentgenograms 



Fig 401 — Multiple myeloma showing numei ous plasma cells x 400 


usually disclose multiple (occasionally single), discrete, punched out 
areas of decreased density or osteolysis, Avith sometimes an extension 
of the tumors beyond the confines of the periosteum (Fig. 400A) . In 
some cases, however, there may be only a generalized osteoporosis 
and no tumefactions. The bones most frequently affected are the 
flat bones of the pelvis, the ribs, sternum, vertebrae and the long 
bones of the extremities. 

Grossly, the lesions are usually multiple but occasionally they are 
solitary. Externally, the affected bone may be normal; it may show 
a slight fusiform swelling with the periosteum still intact, or it may 
show a break through the periosteum with a large infiltrating extra- 
osseous mass (Fig. 400B). The tumor tissue is usually moderately 
well demarcated, grey or hemoiThagic, quite soft and contains no 
intrinsic bone whatsoever. The cortex and adjacent marrow are 
destroyed and the nodules are single, more confluent or the entire 
marrow of a given bone is replaced with tumor. At other times, the 
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the cells are often clustered around the \essels to produce a pen- 
theliomatous appearance In areas removed from the vessels where 
the nutrition is poorer, necrosis is common and when this occurs in 
small foci the surrounding viable cells render a rosette-like picture 
The cells are bj and large round, hav e ill-defincd borders and scanty 
amount of cytoplasm, and disclose round nuclei that contain finely 
divided chromatin and frequentl> nucleoli Necrosis, nuclear 
fragmentation, hemorrhage and leukocytic infiltration are not in- 
frequent Spread of tumor is usually to othei bones, although 
sometimes it is impos'^ible to determine whether this is reallj a 
metastasis or wliether the tumor is not of mnlti-centnc origin 
\side from bones, the lung and almost all other organs hilve been 
known to contain secondarj deposits 



Fig 403 — F«ing g tumor shouuife uniform cells with vantj ill defined ej topla'im and 
round or oval evenly gained nuclei x 200 

The diagnosis i>5 made from the history, roentgenograms and a 
biopsj Treatment is irradiation The tumor readily disappears 
but the lehef is onl> temporarj Recurrences and new tumois 
appear withm a few weeks or at most months The prognosis is 
poor Moat of the patients die within six months 

Lymphoblastomas of bone are less frequent but are otherwise 
similar to corresponding lesions in lymph nodes They may be 
primary m bone or they may leachtliebonebj direct extension from 
adjacent nodes by lymphatics or by the blood stream In infants 
and young children, tlie disease is usually present m the form of a 
leukemia, while m young adults and bevond, it exists as lympho- 
sarcoma, Hodgkin’s disease, reticulum cell sarcoma and rarely giant 
toLUcular lymphoblastoma There is no predilection for either sex 
Lmucaify, theie are local pain, tenderness and sometimes, tumor 
Utncrwise, the disc ^!^e is similar to that when the lymph nodes are 
prini'niK involved Roentgenograms m Hodgkin’s disease and m 
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this layer, it stimulates 
to the formation of another layer and thus results the so-called onion 

bone in the body may be involved but 
the tumor is particularly common in the long bones of the upper 
and lower extremities, scapula, clavicle, pelvis and ribs. 

ross y, e tumoi is usually first apparent as a single mass 
afiectmg one bone. Externally, there is a small or large convex 
pi otuberance beyond the confines of the bone that is covered by a 



The roentgenogram (A) shows an osteolytic lesion of 
confined by thi permsteSS."™"'' ^ ^ 


thin cOTt^ or merely by periosteum and a fibrous tissue capsule 
(Fig. 402B). The consistency is moderately firm or soft. Cut sui’- 
faces reveal homogeneously light grey or hemorrhagic brain-like 
tissue with frequent areas of necrosis. There is no bone within the 
tumor itself but about the periphery there may be some reactive 
osseous tissue. Within the rnan'ow the dehneation of the tumor is 
frequently indistinct so that it is often impossible to tell the extent 
of the growth. Histologically , the cells are monotonously uniform 
(Fig. 403). They form large sheets tfiat are perforated by moderate 
numbers of thin walled capillaries. Because of increased nutrition 
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the cells are often clustered around the \esselb to produce a peri- 
theliomatous nppcaiance In areib remo\ed from the \e«.sels uliere 
the nutrition is poorer, necrosis is common and ulicn this occuis in 
small foci, the surrounding \iablc tcHs rendci a rosctte-hke picture 
The cells are by and large round, ha\e ill-defincd borders and scant} 
amount of cjtoplasni, and disclose lound nuclei that contain finely 
dnided chromatin and frequently nucleoli Necrosis, nuclear 
fragmentation, hemorrliage and leukocytic infiltrition are not in- 
frequent Spread of tumor is usually to other bones, although 
sometimes it is impossible to determine whether this is reall} a 
metastasis or whether the tumor is not of multi-centnc origin 
\side from bones, the lung and almost all other organs ha\e been 
Known to contain secondary deposits 



The diagnosis is made from the history, roentgenograms and a 
uiopsj TreaUnent is irradiation The tumor readilj disappears 
but the relief is onlj temporary Recurrences and new tumois 
appear witlim a few weeks or at most months 'llie prognosis is 
pool Most of the patients die within six months 

Lymphoblastomas of bone are less frequent but arc otherwise 
Mmiiar to coi rc'ponding lesions in lymph nodes TJiej may be 
primary m bone or they may reach the bone by duett extension from 
adjacent nodes by lymphatics or by the blood stream In infants 
and young cliiltlien, the disease is usually present m the form of a 
leukemia, \\hilo m young adults and beyond, it exists as lymplio- 
sarcoma, Hodgkin’s disease, reticulum cell sarcoma and larely giant 
t Uicular lymplioblastoma There is no predilection for either sex 
iinically, there aie local pun, tenderness and sometimes, tumor 
uuierwise, tJic disease is similar to tint when the lymph nodes are 
I iimnly iiuohcd Roentgenograms in Hodgkin’s disease and in 
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leukemias (when present in the young) often show some reactive 
bone formation, but in the others the process is usually osteolytic. 
Although any bone in the body may be involved, the vertebrae lead 
the list in frequency. Pathologically, the lesions are similar to those 
found in extramedullary organs and described in the section on the 
lymph nodes. The diagnosis is made from the history, peripheral 
blood studies, roentgenograms and biopsy. Treatment is irradiation. 
The ultimate prognosis is poor. 

Liposarcoma originating in bones is rare, there having been less 
than a dozen cases recorded. The tumor arises in hpoblasts of the 
marrow. It grows slo.wly,, remains localized for'several years before 
it metastasizes,' is osteolytic and pathologically is the same as lipo- 
sarcoma in extraskeletal tissues. Treatment is wide surgical excision, 
amputation or irradiation. The outcome in the cases recorded has 
been fatal.- - 

Adamantinoma (adamantinoblastoma) is an uncommon tumor 
that usually occurs in the tibia, but that has also been described n 
the femur and ulna. It is found predominately between the second 
and fourth decades of life and has no predilection for either sex. It 
is thought to arise from misplaced squamous epithelium and histo- 
logically duplicates similar -tumors that are relatively common in 
the jaw. The tumor is seen roentgenologically as a cystic, osteolytic, 
cortical defect found anywhere in the diaphysis.- Treatment has 
been curettage, resection, amputation and irradiation. Although 
recurrences are common, metastasis has not yet been described. 
The ultimate prognosis is good. ' ' ' - ■ 

Metastatic tumors of bone are far more common than are 
primary neoplasms. The bones most commonly affected are the 
flat bones (skull, sternum, ribs and pelvis)', the vertebrae, and the 
metaphyses of the long bones. Almost any tumor growing any- 
where in the body (except prirnary tumors of the central nervous 
system) can secondarily involve the osseous system.. In adults, the 
most common offenders are carcinoma of the prostate, breast, 
thyroid, kidney and stomach. In infants and young children the 
tumor is almost exclusively a sympathoblastoma (neuroblastoma). 
The osseous lesions in cancer of the prostate are most often osteo- 
blastic but may be osteolytic, while in other tumors the reverse is 
generally .true. Histologically, the secondary growths are usually 
similar to the parent tissue. The great importance of secondary 
neoplasms of bone lies in their ability to mimic primary tumors for 
which the patient may needlessly undergo a mutilating operation. 
Sympathoblastomas particularly, occurring as they do in young 
patients, may lift and stimulate the periosteum to new bone forma- 
tion. A roentgenogram of such a growth may be indistinguish- 
able from an osteoblastic osteosarcoma. I have seen one patient 
who had an entire upper extremity removed for ostensibly an 
osteosarcoma, only to return several months later with an obvious 
sympathoblastoma of the retina (Fig. 404). 

Mechanical Disturbances. — Mechanical disturbances of bone 
may be briefly considered under three headings — fractuie, vascular 
occlusions and trauma in relation to neoplasms. 
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Fractures of bone are common Tliej may lesult from trauma 
to a previous health> bone or they maj occur spontaneously as a 
result of trivial injuij m a pre\iousl> diseased bone The latter 
are called pathologic fractures Clinically, fractures are classifaed 
\arioush Our onlj concern here, however, is to outline the steps 
in heahng ImmediateW aftei the bone has been broken, the defect 
IS filled with blood, debns apd leukocytes Within twent>-four 
hours, organization in the form of granulation tissue is apparnet 
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Fig 404 — ‘'jnipathobla&toma of the letina metastaMzing to the right hmncru& 
The roentgenogram (A) and gro'ss ‘•penmen (B) are indistinguishable from an osteobla&tic 
osUosarcoina 

This is in turn converted mto dense fibrous tissue, fibrocartilage 
and hjalme cartilage Concomitantlj , osteoblasts from both the 
periosteum and endosteum near the MCinit> of the fracture prolif- 
erate, la} down new calcified matrix, and invade and replace the 
previoublv deposited fibrous and cartilaginous tissue In the 
process of replacement, sclents of the latter ma} be utilized and 
converted by the osteoblasts into new bone In approximately 
three and one half weeks, the defect is bridged b} osseous tissue 
111 cases m w hich hone grafts hav e been used, it has been show n that 
‘■'^rred cancellous bone survives and is transformed mto cortical 
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bone, but that cortical bone dies and serves only as a scaffold and a 
source of calcium. 

Vascular occlusions to the bone lead to massive necrosis of the 
medulla with secondary fibrosis, calcification and cyst formation, 
if the main nutrient artery is affected or to aseptic necrosis of the 
epiphysis and articular cartilage, if the blood supply to the end of 
the bone has been interrupted by a fracture. In addition to vas- 
cular occlusion by extreme obfiterative endarteritis, necrosis, as a 
result of irradiation, is characterized by the death of osteocytes and 
osteoblasts, absorption and loss of calcium, the presence of osteo- 
clasts and in the mandible (the most common site) the presence of 
secondary infection. 

Trauma as a cause of neoplasms of bone is most difi&cult to evalu- 
ate, but from the standpoint of compensation and liabihty insurance 
it is extremely important. There is little doubt that in most 
instances a single blow or often much more trivial injury merely 
calls attention to an already present tumor. If this were not so, 
neoplasms developing after fractures, or the frequently much more 
severe trauma induced by the orthopedist’s chisels and tongs, would 
be extremely common. They are on the contrary, however, non- 
existent. In many courts, the injury is compensable if (1) the 
trauma is verified and severe enough, (2) if the bone was ostensibly 
normal before the injury, (3) if the tumor appears at the site of the 
injury, (4) if the tumor follows the injury by a reasonable length of 
time and (5) if the diagnosis of tumor is confirmed histologically. 


References 

1 Aegerter, Ernest E. Giant Cell Tumor of Bone. A Critical Survey, Am J 

Path , 23, 283-297, 1947. 

2 Aegerter, Ernest E , and Robbins, Robert: The Changing Concept of Myeloma 

of Bone, Am J Med Sc , 213, 282-289, 1947. 

3. Altejieier, W. a , and Heljisworth, J. A : Penicillin Therapy in Acute Osteo- 
myelitis, Surg Gynec & Obst , 81, 138-157, 1945. 

4 Bancroft, Frederic W , and Murray, Clay Ray: Surgical Treatment of the 
Motor-Skeletal System Part One, Philadelphia, J B Lippincott Co , 1945 

5. Bayrd, Edwin D., and Heck, Frank J : Multiple Myeloma A Review of Eighty- 

Three Pioved Cases, JAMA, 133, 147-157, 1947 

6. Bickel, Williaji H., Chrojiley, Ralph K, and Camp, John D.: Osteogenesis 

Impel fecta, Radiol , 40, 145-154, 1943. 

7. Brown, David: Survival of Cortical Bone after Bone-Grafting, British Med J , 

1, 389-391, 1946 

8 Caffey, John: Infantile Cortical Hyperostoses, J. Ped , 29, 541-559, 1946. 

9. Carrell, W B , and Childress, Harold M : Tuberculosis of the Long Bones of 
the Extremities, J. Bone & Joint Surg , 22, 569-588, 1940. 

10. Chont, L K : Neuroblastoma and Its Roentgen Diagnosis. Report of Eight 
Cases, Am. J Roent , 46, 809-826, 1941. 

11 Coley, Bradley L : Trauma in Malignant Tumors of Bone, Am. J Surg, 73, 

300-304, 1947 

12 Dickson, Frank D : The Clinical Diagnosis, Prognosis and Treatment of Acute 

Hematogenous Osteomyelitis, J A M. A , 127, 212-217, 1945 

13 Dockerty, Malcohm B , and Meyerding, Henry W : Adamantinoma of the 

Tibia Repoit of Two New Cases, J A M. A , 119, 932-937, 1942. 

14 Doub Howard P : Aseptic Ncci osis of the Epiphyses and Short Bones. Roentgen 

■ Studies, J A M. A , 127, 311-317, 1945. . , 

15 Dowling Ja.mes R : Osteoma of the Frontal Sinus, Report of Five Cases, Aren. 

Otol 41, 99—108, 1945 m T^ 

16 Downey Ja.mes W , and Si.mon, Harold E.: Brodie’s Abscess Two Case Reports, 

4m j’SurK. 70,88-94,1945 

17 DrxnoN C C’ WiLU.\.M.s, H A., and Laipply, T C.: Eosinophilic Granuloma of 

Bone, Radiol , 47, 433-444. 1946. 



BONFS 


661 


18 Dunix)p CharlesE \ub JosephC E^avs Rossi D and Harris Robert S 

Transplantable Osteogenic Sarcoma Induced m Rats b> Feeding Radium, Am 
J Path 20 1-21 1044 , ^ 

19 Erf Lowell A and Hlrbvt Peter A Pnmarj and Stcondarj Mjelofibtosis 

CA Clmieal and Pathological Studj of Thirteen Cases of Fibrosis of the Bone 
Marrow) Ann Int Med 21, 1944 i u , i 

20 - Coinparati\e Cjlology of Mnghts Stained Smears and Histologie 

Sections in Multiple M>cloma Am J Clm Path 16 1-12 1046 

21 Ewivg James A Review of the Classification of Bone Tumors Smg Cjnec A. 

Ob t 68 971-976 1939 ,r ^ , t a . 

22 Francis Herbert C and Kampmeier R H The Bone Lesions in Acquired 

Tertiarj Svphilis South Med J 36 556-559 1943 

23 Friedman Murbai M Neurofibromatosis of Bone Am J Roi-nt 61 623-630 

1944 

24 Gesckickter Charles F and Copeland Murrai M Tumors of Bone, Am 

J Cancer New AorkCity 1931 ^ ^ , , , 

25 Gootnick Lester T Sohlarj Mjeloina Review of Sixty One Cases Radiol 

46, 385-391 1«)45 

26 Hamilton J F Osteoid Osteoma With Case Reports Surg G 3 nec A Obst , 

81 4G5-474 1945 

27 Hatcher C Howard The Development of Sarcoma m Bone Subjected to Roent 

gen or Radium Irradiation J Bone A Joint Surj, , 27 179-195 1945 

28 Hellwcg C Albaanpeh Extramedullary Plasma Cell Tumors As Ob«ened in 

Various Ixications Arch Path 36 9o-in 1943 

29 Herbut Pbtlr A and Erf Lowlll A LipobUstic and Mcgakarjocjtoid 

Multiple Mjelonia Am J Oin Path 16 13-21 1946 

30 How ORTH M Dekett Echmococcosis of Bono, J Bone and Joint Surg 27, 

401-411 1945 

31 Hunter Donald and Turnbull Hubert M HjjH.rparath%roidi'«m Gen 

erahzed Osteitis Fibrosa British J Surg 16 203-284 1931-32 

32 Jaffl Henrt I Hereditary Multiple Exostosis Arth Path 36 335-357 1943 

33 Jaffe Hlnrv I and Lichtenstein Louis Sohtarv Unicameral Bone Cjst 

With Fznphaais on the Roentgen Picture the Pathologic Appearance and tho 
Pathogenesis Arch Surg 44 1004-102O 1942 

34 Benign Cbondioblastoma of Bone A Reinlcrpietation of the So 

Called Calcifying or Chondromatous Giant Cell Tumor, Am J Path 18 969- 
991 1942 

Solitary Benign En hondroma of Bone Arch Surg 46 480-493 


35 

1943 

30 Non Osteogenic Fibiuma of Bone Am J Path 18 205-221 1942 

37 Jaffe, Henry I , Lichtenstein Louis and Porhs Robert B Giant Cell 

Tumor of Bone Its Pathologic Appearance Grading Suppo ed \ariants and 
Treatment Arch Path 30 993-1031 1940 

38 Kahlstrom S C and Phemister D B Bont Infracts Case Report With 

Autopsy Findings Am J Path 22 947-9G3 194C 

39 IvALATJiAN Bernard S Herbut, Pittfr A and Erf I ©well A ] The Bom, 

Changes of Leukemia in Children Radiol 47 223-233 1946 

40 Kennev Willivm E Polymorphous Cell Sarcoma The Malignant Phase of 

Giant Follicular L> mplioma With Gencralwed Involvement and Multiple Patho- 
logic Fractures Report of a Case J Bone 4, Joint Surg 27 C6S-073 1945 

41 Lawrence Edwin A Ostioradionecrosis of the Mandible Am J Roent 55 
733-742 1940 


43 Lichtlnstein I ouis and Jaffl Henri L Fibrous Dysplasia of Bone A 

Condition Affecting One Several or Manv Bones The Graver Cases of Winch 
May Present Abnormal Pigmentation of Skin Premature tsexual Development 
7^7-8^/6^194^* **' ”*' Extraskelctal Abnormalities Arch Path 37, 

44 Chondrosarcoma of Bone Am J Path 19 551-589 1043 

45 EwingsSircomaofBone Am J Path 23 43-77 1947 

» of Which Came to Necropsy 4rch Path 44 207-246 1947 
47 MicDokauj U<j and John IV Oateoerma Sarcoma I A Modified 

4in“lf¥943 

“ 5 ®”"tB;P»i:™pliicInt<rprelationotGro»th 

,n Bono Sarcoma Surg Gynec AOUxt 82 81-80 1946 

49 McRevnolds I S OatcolyticO^eogenicSarcomaWithalUportofFightFive- 
\tar Survivals Surg Gyiicc A. Obst 67 163-168 1938 ^ v oi r igni r ive- 



662 


BONES 


50 Mebcer, Walter- Oithopedic Surgery 3rd Ed , Baltimore, Williams & Wilkins 
Co 1943 

51. Newman, Frank W : Paget’s Disease A Statistical Study of 82 Cases, J Bone 
& Joint Surg , 28, 798-804, 1946 

52 Pick, Ludwig. I Classification of Diseases of Lipoid Metabolism and Gaucher’s 

Disease, Am J. Med. Sc., 186, 453-469, 1933, and II Niemann-Pick’s Disease 
and Other Forms of So-Called Xanthomatosis, Ibid, 601-616, 1933. 

53 Rhinehardt, Williaai J , and Bauer, John T : Disseminated Granuloma Ingui- 

nale of Bones, Am. J Roentgen., 67, 562-567, 1947 

54. Shallow, Thomas A , and Wagner, Frederick B : Primary Sarcoma of Bone 

Analysis of 71 Cases, Pennsylvania Med J., 60, 233-239, 1946 

55. Pulsating Benign Giant Cell Tumors of Bone Report of a Case and 

Review of the Literature, Aich. Surg, 62, 661-676, 1946 

56. Sharpe, Wendell S., and McDonald, John R Reaction of Bone to Metastasis 

From Carcinoma of the Breast and Prostate, Arch Path , 33, 312-325, 1942. 

57. Sherman, Robert S , and Snyder, Ruth Evelyn* The Roentgen Appearance of 

Primary Reticulum Cell Sarcoma of Bone, Am J Roent , 68, 291-306, 1947. 

58 SoLOMAN, Harry A , and Schwartz, Sheldon. Eosinophilic Granuloma of Bone, 
JAMA, 128, 729-731, 1945 

59. Stein, Robert J : “Silent” Skeletal Metastases in Cancer, Am J Clin Path , 
13, 34-41, 1943 

60 Steindler, Arthur: Congenital Syphilis of Bones and Joints, Urol & Cut Rev , 
49, 568-575, 1945 

61. Steiner, Paul E • Hodgkin’s Disease The Incidence, Disti ibution, Nature and 
Possible Significance of the Lymphogranulomatous Lesions m the Bone Marrow 
A Review-With Original Data, Arch Path , 36, 627-637, 1943 

02 Multiple Diffuse Fibrosarcoma of Bone, Am J Path , 20, 877-893, 

1944 

63. Stout, Arthur Purcly- A Discussion of the Pathology and Histogenesis of Ewing s 
Tumor of Bone Marrow, Am J Roent , 50, 334-344, 1943 

64 Sugarbaker, Everett D.; Osteitis Deformans (Paget’s Disease of Bones) A 

Review of Fifty-One Cases, Am. J Surg , 48, 413-421, 1940 

65 Swenson, Paul C ; The Roentgenologic Aspects of Ewing’s Tumor of Bone 

Marrow, Am J Roent , 60, 343-353, 1943 

66. Thannhauser, S J. : Neurofibromatosis (von Recklinghausen) and Osteitis Fibrosa 

Cystica Locahsata et Disseminata, Medicine, 23, 105-148, 1944. 

67. Thomas, Atha: Vascular Tumors of Bone A Pathological and Clmical Study of 

Twenty-Seven Cases, Surg Gynec & Obst , 74, 777-795, 1942 
68 Turner, John W , and Jaffe, Henry L : Metastatic Neoplasms A Clinical and 
Roentgenological Study of Involvement of Skeleton and Lungs, Am J Roent , 
43, 479-492, 1940. 

69. Urist, Marshall R , and McLean, Franklin C • Calcification and Ossification I 
Calcification in the Callus m Healing Fractuies m Normal Rats, J. Bone & Joint 
Surg , 23, 1-16, 1941 

70 ViETA, J O., Fribdell, H L , and Craver, L F • A Survey of Hodgkm's Disease 
and Lymphosarcoma m Bone, Radiology, 39, 1-15, 1942. 

71. White, Edgar H • Polyostotic Fibrous Dysplasia, Surgery, 11, 607-623, 1942. 
72 White, James C , Popped, M H , and Adams, Ralph: Congenital Malformations of 
the First Thoracic Rib A Cause of Brachial Neuralgia Which Simulates the 
Cervical Rib Syndrome, Surg Gynec & Obst , 81, 643-659, 1945 



CHAPTER XXI 

lOIXTS, TENDONS, BURS-VS VXD SKELETAL .AIUSCLES 

EMBRYOLOGY AND ANATOMY 

Joints are found ^\here bones meet There are two tjTDCS — 
synarthroses where little mo\cment occurb and the union consists 
of connecti\e tissue, cartilage and bone, and diathroses where the 
joints are freeJj ino\able The latter consist of a joint cavitj which 
appears in the fourth month as clefts in the loose mesenchjTne and 
a capsule which comes from the external tissue that is continuous 
with the penosteum The inner surface of the capsule is composed 
of a flattened lajer of cells called the s>no\]al membrane External 
to this, there is a laj er of fibrous tissue Some ca\ itics are di\ ided 
bj a fibro-cartilaginous plate called the articular disc Ligaments 
and tendon-i are composed of white fibrous tissue arranged m parallel 
bundles 4s the} pass through the joint cavities, tho> remain 
cov ered by no\ lal membrane Bursas arc small spaces in connec- 
ti\c tissue over points of friction Their walls are «imilar to those 
of the jomts> Muscle, both smooth and stnated (skeletal), arises 
from Tttyoblasls In the case of smooth muscle, the latter arise irom 
mcsencbj-me, whereas, m the case of striated muscle, tiiej anse from 
mjotomes and branchial arches Striated muscle consists of long, 
tapenng cjlindncal fibers which maj anastomose, end freely within 
the muscle, or continue uninterrupted throughout the entire length 
of the muscle The} are composed of a thin covering membrane, 
the sarcolemma, a cj topla«mic mass, the sarcoplasm, thm longitudinal 
cross-stnated fibnU called myofibrils, and elongated multiple nuclei 

Joints 

PATHOLOGY 

Congemtal Anomalies — Developmental malformations of the 
joints are quite varied The following more common abnormalities 
maj be lifted (1) Absence — associated with absence of bones or 
portions of extremities (2) Dislocations The mo>«t common is 
the hip joint and this is due to a shallow shelf of the acetabulum, 
abnormahtj m the shape of the head and neck of the femur, an hour- 
glass contraction of the capsule, long hgamentuni feres and delaj ed 
Ossification of the epiphjsis Two other joints that dislocate are 
the hiad of the radius and the / nee joint (3) In/ ylosis w hich occurs 
m single joints such as the elbow or m multiple joints of the extremi- 
Lcs when the condition is called congenital multiple arthrogryposis 
(4) Club fool— an adduction, and mversion of the foot (o) Con- 
genital flat foot— the reverm of club foot In addition, the following 
acquired deformities of the joints are quite common (1) Genu lal- 
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Joints are found where bones meet There are two types— 
synarthroses where little mo\emcnt occurs and the union consists 
of connectl^e tissue, cartilaRC and bone, and diathroscs where the 
joints are frcelj mo\ able The latter consist of a joint ca\ it> w hich 
appears in the fourth month as clefts m the loose mesench>me and 
a capsule which comes from the external tissue that is continuous 
mth the periosteum The inner suiface of the capsule is composed 
of a flattened laj er of cells called the novul membrane External 
to this, there is a la>cr of fibrous tissue Some caMties aic divided 
by a fibro*cartilagmous plate called the articular disc Ligaments 
and (endona are composed of white fibrous tissue arranged m parallel 
bundles As they pass through the joint cavities, tiiej remain 
covered b) synovial membrane Bursas are small spaces m connec- 
tive tissue over points of friction Their walls aie similar to tho&e 
of the joints Muscle, both smooth and striated (skeletal), arises 
from myoblasts In the ca&e of smooth muscle, the latter arise from 
mesenchyme, whereas, m the case of striated muscle, the> arise from 
mjotomes and brancliial arches Striated muscle consists of long, 
tapering cylindrical fibers which may anastomose, end freely within 
the muscle, or continue uninterrupted throughout the entire length 
of the muscle lhc> are composed of a thm covering membrane, 
the sarcolemma, a cytoplasmic mass, the sarcoplasm, thin longitudinal 
cross-striated fibrils called myofibrils, and elongated multiple nuclei 


Joints 


PATHOLOGY 

Congemtal Anomalies — Developmental malformations of the 
joints are quite varied The following more common abnormalities 
may be listed (1) Absence — associated with absence of bones or 
portions of extremities (2) Dislocations The most common is 
the nip joint and this is due to a sliallovv shelf of the acetabulum, 
abnormality m the shape of the head and neck of the femur, an hour- 
glass contraction of the capsule, long ligamentum teres and delay ed 
ossification of the epiphysis Two other joints that dislocate are 
the head of the radius and the knee joint (3) Ankylosis w Inch occurs 
m single joints such as the elbow or in multiple joints of the extremi- 
m , condition is called congenital multiple arthrogryposis 

adduction, and inversion of the foot (5) Con- 
gmial^at/oo{— the reveise of club foot In addition, the following 
acqmud deformities of the joints are quite common (1) Genu lal- 
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gum — knock knee, (2) genu varum — the reverse or bow leg, (3) Genu 
recupatum — backward curvature of the knee and (4) hallux valgus 
— displacement of the great toe laterally. 

Inflammations. — Inflammation of a joint is known as arthritis. 
Strictly speaking, some of the conditions included under this heading 
are more degenerative than inflammatory, but it is convenient to 
group them together. Also while some of the lesions are surgical 
problems, others are not, and the most that a surgical pathologist 
sees is a biopsy specimen or a portion of a joint. Even at the 
autopsy table, an entire joint is seldom examined because of limita- 
tions of necropsy permits. The genesis, therefore, of some of the 
lesions, as they occur in man, is still poorly understood. Although 
classiflcations of arthritis are rampant and the subvarieties are 
many, only a few of the more commonly recognized forms will be 
considered in the following paragraphs. 

Acute suppurative arthritis is caused by organisms that produce 
pus. The usual bacteria are staphylococci, streptococci, pneumo- 
cocci, gonococci, meningococci, influenza bacilli, typhoid bacilli and 
bacillus pyocyaneus. The organisms gain entrance (1) from infec- 
tions in adjacent tissues, (2) by penetration from the outside and 
(3) by way of the blood stream. The latter is most frequent and 
often follows debilitating illnesses, exanthemata, or similar infections 
elsewhere in the body such as pneumonia, septicemia, gonorrhea, 
otitis media, osteomyelitis, meningitis and tonsillitis. Clinically, 
there are fever, chills, sweats, leukocytosis and locally pain, swelling, 
redness, tenderness and impairment of movement. The most 
common sites are the knee, hip and shoulder joint. Pathologic 
changes vary greatly from case to case. At one extreme, there may 
be only a mild congestion, edema and leukocytic infiltration of the 
synovia, while at the other extreme, there may be extensive destruc- 
tion of the entire joint. The appearance of the pus varies with the 
causative organism. Thus when the arthritis is caused by strepto- 
cocci, it is grey and watery, by staphylococci, thick and creamy, by 
pneumococci, also thick and grey to green, by pyocyaneus, green 
and so fourth. Treatment consists of antibiotic therapy and chemo- 
therapy, and aspiration or drainage whenever necessary. The 
prognosis depends upon the severity of the infection and the prompt- 
ness with which treatment has been instituted. 

Allergic arthritis is a local reaction in a joint caused by the union 
of an antigen with an antibody in a sensitive individual. The best 
example is that seen in serum sickness, that is, in sensitive persons 
receiving therapeutic injections of animal serum. General reactions 
such as fever, vomiting, edema of the skin, etc., appear in about a 
week and a half or two weeks after injection of the serum. Local 
joint manifestations are present in less than one-fifth of all cases of 
serum sickness. They consist of exquisite pain, tenderness, swelling 
and hyperemia. As a rule, they are fleeting and disappear entirely 
in a few days. Other forms of allergic arthritis are due to sensitivity 
to drugs, food and bacteria. Among others, tlie latter is held by 
some to be the causative agent in rheumatoid arthritis and rheu- 
matic fever. 
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Traumatic arthritis lesults from a bud<lc» single to a joint 

or from repeated minor injuries such as incurred bj blous, faulty 
posture and e\ces&i\e weight beanng They arc common m labor- 
ers and m those indulging in sports A distinction must be made 
between simple traumatic arthritis, trauma to a joint followed by 
suppurative or other arthritis and arthritis that is aggravated by 
trauma Clinically, as a rule, only one joint is affected There are 
pain swelling, and limitations of movement due to muscle spasm 
PaOwlogically, there are (1) articular fractures, tears and detach- 
ments, (2) hemorrhagic or serous effusion, (3) inflammation and 
hjpertroph} of the synovia, (4) fibrosis of tiic joint capsule, (5) 
degeneration of the cartilage and (0) regeneration and excessive 
production of cartilage and new bone Treatment is aspiration of 
the fluid and removal of the causative agent 
Tuberculous arthritis is caused by the liumaii or bovine strain ot 
tubercle bacillus It is almost alwa>s secondary to tuberculosis 
elsewhcie m the bodj, although the visceral lesions m ij be apparent 
m onlj about one-half of the ca'^es Ihe usual route of infection is 
hematogenous, but on rare occasions, the joint m i> be affected by 
extension from neighboring foci of infection Ihc tliscase occurs 
at all ages, although, ui general, involvement of the '«pinc and lower 
extremities is usually seen in cluldrcn, while that of the upper ex- 
tremities IS moie common in adults The sites of predilection m ap- 
proximately decreasing order of frequency arc '-pine (Pott’s disease, 
spmal canes), !up, knee, anUe, sacro-iUac jomt, wrist, elbow and 
shoulder Clinically, general symptoms (consisting of fever, night 
sweat and loss of weight) ma> or ma> not be present Local mani- 
festations include pain, night cries (from pain (lue to iclaxation of 
muscles), limitation of movement, swcllmg, displacement of bones 
and deformity Roentgenograms early in the disease are normal 
Later, the following changes arc seen, decreased donsitj of bones 
adjacent to the joint, focal areas of transluoncy, widening of the 
joint space, irregular outline of joint space, increasing destruction 
of bone, and dislocation 

Pathologically, there is involvement of the sjnovia, cartilage and 
bone The s>no\ia becomes thick, indurated, hyperemic, studded 
with tubercles and grows both over and under the articulating carti- 
lage As it does so, the cartilage and subchondral bone are com- 
pletelj destroyed and are extruded into the joint cavitj to form a 
tubeiculous or cold (because it is not accompanied by the usual signs 
of inflammation) abscess In the process large pieces of cartilage 
and bone may be detached to form sequestra In cases that go on 
to healing, tliere are ultimatelj fibrosis, adhesions and ankylosis 
Histologically, the characteristic changes consist of tuberculous 
granulation tissue (composed of caseatmg necrotic material, epithe- 
lioid cells, fibroblasts, capillaries and mfcmmatorv cells) admixed 
with frank tubercles 


The diagnosis of tuberculous arthritis maj be difficult in the early 
Stages of the disease especially when visceral manifestations are not 
apparent Whenever possible, the clinical diagnosis should be 
conhrmed bj biopsy and bj recovenng tubercle bacilli on culture 
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and guinea pig inoculation. Treatment is (1) general such as rest, 
diet, fresh air, sunshine, good food, etc., and (2) local which includes 
immobilization of joint b^y traction or fixation, or surgical fusion of 
the articulating surfaces. The complications of a tuberculous 
abscess are extension, sinus formation, secondaiy infection and 
systemic dissemination. The prognosis with regards to restoration 
of joint function is poor, but with regards to life it is, as a rule, good. 

Syphilitic arthritis is rare. In the congenital form, it may arise 
in conjunction with a syphilitic osteochondritis or it may be similar 
to the tertiary type in acquired syphilis. The latter is divided into 
a non-gummatous and gummatous variety. The non-gummatous 
variety affects the larger joints, such as elbow, shoulder and knee. 
There are diffuse swelling, pain and effusion of clear or turbid fluid 
into the joint cavity. The changes are not severe for with treat- 
ment there is complete resolution. Gummatous arthritis arises as 
an extension from the synovia or from the bone. The synovia is 
enlarged, thickened, hyperemic and becomes villous-like. There 
is a diffuse and perivascular infiltration with lymphocytes and fewer 
plasma cells, and also an infiltration with small gummas. Extension 
occurs to the articular cartilage with resulting areas of erosion and 
massive destruction and less often there is penetration and perfora- 
tion to the exterior. When the primary focus is in bone, the infec- 
tion spreads to the joint directly from the diaphysis and epiphysis 
or by way of the soft tissues. In either case, if prompt treatment 
is not instituted the entire joint space becomes filled with granula- 
tion tissue which in turn is converted into dense fibrous tissue. 
The articular surfaces are completely destroyed, flattened and 
adherent and motion becomes restricted or entirely obliterated. 
On the other hand, if treatment is started before destruction is 
extensive there is fair regeneration of cartilage and some restoration 
of movement. In secondary acquired syphilis, the arthritis also 
affects the larger joints and is frequently multiple. The inflamma- 
tion may be attended by a serous effusion or it may be plastic. 
With treatment resolution is usually complete. 

Charcot’s joint is also referred to as a neuropathic joint. Al- 
though its pathogenesis is not entirely agreed upon it is probable 
that the lesion results from repeated trauma to a joint with de- 
creased sensitivity which in turn is caused by an interruption in 
the reflex arc. While it is true that tabes dorsalis accounts for most 
of the cases of Charcot’s joint, there are also other cau.ses. Some 
of these are syringomyelia, spina bifida, myelitis, poliomyelitis, toxic 
neuritis, tuberculosis of the spine, tumors of the cord, and trauma 
to the spinal cord and posterior nerve roots. The disorder usually 
appears after the fourth decade of life and affects males in 80 per cent 
of ca.ses. Clinically, the onset is usually insidious but it may l)e 
acute. There are effusion, swelling, abnormal mobility, fractures, 
dislocations, diminished sen.sory acuity and abnormal function. 
The sites of predilection are the knee, foot, ankle and hips. Roent- 
genograms di.sclosc destruction, free body formation, demineraliza- 
tion new bone formation, fractures and di.slocutions. Grossly, tlicsc 
fiiulings arc confirmed. A.side from the massive destruction, tlieic 



JOI^^TS, TB:^^DO\S BVR'iA^ tVD Shi I El if MUSCLEh GG7 

aie proliferations of ne\\ bone, ossification of the cap&nle, bcleiot-vs 
of joint bodies and fragmentation of the aiticuUr •suifacc', and 
exposed underlying hone Jfistofc^icaHj/, the syno\ii piolifciates 
forming a pannus A\hich destroys cartilage, buhthonunl zone oi 
calcification and buhchondral bone The cartilage undergoes fibril- 
lation, \acuolization and desquamates into the lumen Simul- 
taneously, the proiisional zone of calcification is jeactuated and 
uc\\ cartilage i& formed from the adranemg pannus, Exostoses 
arise centrally from this newly ossified tissue and ilso marginally 
from the periosteum Meanwhile, the e\er present wear and tear 
in a joint with diminished sen'?iti\itj produces moie destruction 
and thus is brought about a mcious cycle Treatment consists of 
immobilization, arthrodesis or amputation V serious compl cation 
is pyogenic infection The end result is poor 
Rheumatic arthritis usually occurs m adults and is i irtly found 
m infanta or children It is, of course, one mamfcistation of rheu- 
matic fe\er 'Ihe joints, Jno>t frequently affected arc the knees, 
ankles, shoulders and wnsts, but any joint may be invohcd llie 
lesions are often symmetrical and charactensticilly, the arthritis 
IS migratory Cfmtcaffy, the affected joint is swollen, icd, hot and 
extremely tender Pathologically, the jio&tnioitem pathologist 
rarely lias the opportunity to exanune an acutely inflamed joint 
m ca''es of rheumatn, fei er and a surgical patliologist nci er sees one 
The liistologic clianges, however, as in the ideura, pcntoncum, peri- 
cardium and other serosaf surfaces are said to icvcal Vsehoff’s 
nodules Tliese consist of para-\ascular collections of plasma lcUs, 
lymphocytes, multinucleated giant cells and fibroblasts all sur- 
rounding foci of necrosis On the other hand, a surgical pathologist 
does occasionally examine a removed subculajicous nodule They 
arc characteristically found on the extensor surface of the joints 
They are soft, firm or elastic, as a rule painless, appear m crops, last 
about a week, and measure from a few millimeters to 2 cm m diame- 
ter Ihev are frequently attached to tlie tendons, aponeurosis or 
periosteum HntologjcaJly, they are composed of (1) a central area 
of fibrinoid necrosis, (2) an intermediate zone of edenntous connec- 
tive tissue or epithelioid cells The long axis of these cells has a 
tendency to be arranged at right angles to the central mass The 
cells are large, sometimes multinucleated and have a Insophihc 
cytoplasm and plump nuclei, and (3) a peripheral zone of edematous 
connective tissue mfiltiated with lymphocytes, plasma cells, mono- 
cytes and eosinophils 

Rheumatoid arthritis is also called atrophic artiuitis Its cause 
is unknown \lthough many factors have been incmninated, it is 
piobablc that hypersensitivity to bacteria or their toxins may play 
an etiologic role Predisposing factors may bo dietaiy deficiencies, 
trauma and liereuity Tlie diseasj affects women three times as 
Iiciiuently as men and the most common age is the third and fourtn 
i Gcadcs of hfe Vie onset may be acute but is usually insidious 
Ihc Sites of predilection are the small joints of the liaiul and feet 
and the involvement tends to be symmetrical Chmcally, there aie 
oltcn general svmptoms, such as anorexia, fever, fatigue, malaise 
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and guinea pig inoculation. Treatment is (1) general such as rest, 
diet, fresh air, sunshine, good food, etc., and (2) local which includes 
immobilization of joint by traction or fixation, or surgical fusion of 
the articulating surfaces. The complications of a tuberculous 
abscess are extension, sinus formation, secondary infection and 
systemic dissemination. The prognosis with regards to restoration 
of joint function is poor, but with regards to life it is, as a rule, good. 

Syphilitic arthritis is rare. In the congenital form, it may arise 
in conjunction with a syphilitic osteochondritis or it may be similar 
to the tertiary type in acquired syphilis. The latter is divided into 
a non-gummatous and gummatous variety. The non-gummatous 
variety affects the larger joints, such as elbow, shoulder and knee. 
There are diffuse swelling, pain and effusion of clear or turbid fluid 
into the joint cavity. The changes are not severe for with treat- 
ment there is complete resolution. Gummatous arthritis arises as 
an extension from the synovia or from the bone. The synovia is 
enlarged, thickened, hyperemic and becomes villous-like. There 
is a diffuse and perivascular infiltration with lymphocytes and fewer 
plasma cells, and also an infiltration with small gummas. Extension 
occurs to the articular cartilage with resulting areas of erosion and 
massive destruction and less often there is penetration and perfora- 
tion to the exterior. When the primary focus is in bone, the infec- 
tion spreads to the joint directly from the diaphysis and epiphysis 
or by way of the soh tissues. In either case, if prompt treatment 
is not instituted the entire joint space becomes filled with granula- 
tion tissue which in turn is converted into dense fibrous tissue. 
The articular surfaces are completely destroyed, flattened and 
adherent and motion becomes restricted or entirely obliterated. 
On the other hand, if treatment is started before destruction is 
extensive there is fair regeneration of cartilage and some restoration 
of movement. In secondary acquired sypMlis, the arthritis also 
affects the larger joints and is frequently multiple. The inflamma- 
tion may be attended by a serous effusion or it may be plastic. 
With treatment resolution is usually complete. 

Charcot’s joint is also referred to as a neuropathic joint. Al- 
though its pathogenesis is not entirely agreed upon it is probable 
that the lesion results from repeated trauma to a joint with de- 
creased sensitivity which in turn is caused by an interruption in 
the reflex arc. While it is true that tabes dorsalis accounts for most 
of the cases of Charcot’s joint, there are also other causes. Some 
of these are syringomyelia, spina bifida, myelitis, poliomyelitis, toxic 
neuritis, tuberculosis of the spine, tumors of the cord, and trauma 
to the spinal cord and posterior nerve roots. The disorder usually 
appears after the fourth decade of life and affects males in 80 per cent 
of cases. Clinically, the onset is usually insidious but it may be 
acute. There are effusion, swelling, abnormal mobility, fractures, 
dislocations, diminished sensory acuity and abnormal function. 
The sites of predilection are the knee, foot, ankle and hips. Roent- 
genograms disclose destruction, free body formation, demineraliza- 
tion new bone formation, fractures and dislocations. Grossly, these 
finding's are confirmed. Aside from the massive destruction, there 
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enuuocal periJCiiclicular arrangement, arc more epithelioid and also 
disclose scattered multmucleated giant cells Ihe peripheral zone 
consists of dense fibrous tissue which forms moie or less a capsule 
Bejond this, the tissue is rooie %ascular and toutams scattered 
inonocjtic cells In sinated nittbclc thcie haie been described 
within the muscle fibers, atrophj, fattv metamorphosis, hjdropic 
degeneration and necrosis Between the muscle fibeis there arc 
collections of plasma cells, Ijmphocjtes and epithelioid cells 
Neiitropluls or eosinophils arc rare or entireh absent While 
these muscle changes are most frequcntlj seen in rheumatoid arthri- 
tis, thej are not specific for they have also been lecordcd m rheu- 
matic fever and man> other debilitating conditions 

The diagnosis of rheumatoid artlnitis is not ddficult when the 
disease is typical Treatment is diversified and usinll> medical 
The prognosis is guarded for exacerbations aic common and one can 
never be certain that the process is aiiestcd 

Still’s Disease — This is probabl> a foiin of rheumatoid irthritis, 
although b> some it has been regarded as an entnely independent 
disorder It usually starts in childhood but is sometimes seen later 
Ihe onset is insidious, or less often acute and the course is chrome 
The condition is characterized b> multiple and often sjnimctncal 
enlargement of the joints and Ijmph nodes, splenomegaly, anemia, 
cachexia, muscle atrophy, pericarditis, pleun5>, cxophtiialmos and 
exanthemata 

Marie-Strumpell arthritis is rcgaidcd by most authors as a form 
of rheumatoid arthritis that is limited to the sacro-ihac joint and 
spine The disease starts m the former joint and graduallj ascends 
to iiivolvemo^t or all of thc«pine The initial cliangc is a sjnovitis 
accompanied bj proliferation of connective tissue Ihis obliterates 
the joint space and graduallj replaces the cartilage The fibrous 
tissue then undergoes calcification and this together with calcifica- 
tion of the ligaments that surround the spine transform the latter 
into a solid bonj column (poker back) Roentgenograms leadilj 
rev eal Ihc'^e changes along with osteoporosis of the v ertebrae proper 
Clinically, the disorder usuallj starts m the third decade of life, 
affects males m 90 per cent of the cases, and often follows an injury 
to the back Iiiitiallj, there is intermittent pain ovei tlie sacral or 
lumbar legions which is most •severe after seveial houis rest m bed 
Vs the infection ascends, nerve root pains maj become exciuciating 
ind, of couise, follow the distnbution of the alTected neives Aside 
fiom the pain, there are loss of appetite and weight, irntabihtj, 
fatigability, anemia and an increased 'sedimentation rate Spasm 
of the flexor muscles of the spmeieduccs normal lumbai curve and 
often lesults in severe k>phosis If the position is not corrected 
before calcification occurs, such deformities become permanent 
EvculuaU> after a period of jears, the disease “bums itself out” 
leaving in its wake a rigid spine with or without a fault> posture 
Osteo-aithriUs is also known as h>pertrophic or degenerative 
mhntis It is a disease of older and often overweight people 
Vmong the manj listed causes are aging of the cartilage, circulatory 
disturb uiccs, trauma, faultv constitution of the cartilage, chilling 
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and loss of weight. Locally, the interphalangeal joints are first 
affected whence the disease extends towards the trunk. There are 
pain, stiffness, impairment of motion, exquisite tenderness and fusi- 
form swelling. About one-fifth of all cases exhibit subcutaneous 
nodules which are similar in distribution and attachment to those 
seen in rheumatic fever. In contrast, however, the nodules are 
larger, more numerous, more definite in outline and often persist for 
years. Roentgenograms disclose initially soft tissue swelling and 
osteoporosis, while later they disclose decrease of joint space, 
punched out areas at bone margins and osteophytes. 

Pathologically, the changes may be considered under joints, sub- 
cutaneous nodules and muscles. The initial changes in the joints 
are seen in the synovia. It becomes thickened, edematous, hypere- 
mic and hemorrhagic and sends a pannus over the articular cartilage. 



Fig 405 — Rheumatoid arthiitis showing an articular suiface of the knee joint covered 

with dense fibrous tissue 


As a result, the nuclei of the cartilage shrink, become granular and 
disappear and the remaining matrix now staining eosinophilic is 
gradually absorbed. Concomitantly, the central portion of the 
articular cartilage discloses a blister-like area into which grow blood 
vessels from the subchondral bone marrow. The effect of these is 
to produce vacuolization and disappearance of more cartilage cells 
and destruction of subchondral bone. Although there is some 
attempt at new cartilage and bone formation, most of the replacing 
granulations are converted into dense fibrous tissue. This along 
with villous ingro^vths from the synovia result in intra-articular 
adhesions and ankylosis (Fig. 405). The subcutaneous nodules are 
quite characteristic. They consist of the same three layers already 
described in connection with the rheumatic nodules. The central 
area of necrosis is, however, more complete and discloses softening, 
liquefaction and deposition of cholesterol and fatty crystals. The 
intermediate zone is more conspicuous. Its cells possess an un- 
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the time of an acute attack Histologically, the> ue composed of 
a central area of necrosis containing the crystals and an outer lajcr 
of granulation and fibrous tissue Withm and about the hUor the 
\essels frequently disclose an arteritis In the necrotic aiea, there 
may or ma> not be foreign body giant cclU and secondary deposits 
of cholesterol or calcium When deposited in the periaiticular 
tissues, the urates usually bring about fibrosis, contractuies and 
limitations of moiemeiit, whereas within the joint, they excite the 
formation of a pannus which later results m true ankylosis Treat 
vxeni IS dietary consisting essentially of a low purine diet Ihe 
prognosis with regards to life is good, but with legards to morbidity 
it IS poor Eventually death usually re'>uUs from renal or caidio- 
vascular complications 

Hemophilic arthritis is caused by hemorrhage into a joint m a 
patient with hemophilia The blood accumulates under piessure 
and through the medium of broken down pigments causes hyper- 
trophy, hyperplasia and fibrosis of the synovia and periarticular 
tissues 4s a lesult, the adjoining margins of articular cartilage 
become first eroded and then stimulated to produce o&tcophytes 
Hemorrhages within the subchondral bone icsult m cavitations that 
can be seen roentgenographically ^\hen tlicsc icach tlie articu- 
lating cartilage, the latter too is destioycd Tlie final lesult is 
ankylosis Ihe joints affected in Older of frequency aic knee, ankle, 
elbow, hip, fingers, wrist, «pme and toes Clinically, acute involve- 
ments practically always start in childhood and consist of rapid 
effusion, pain and disability After one or more attack* the joint 
remains tender and swollen and the muscles atrojihy Treainient 
IS that for hemophilia m general, avoidance of trauma, aspiration 
of the blood if pain is intense, support by bandage* w hen the disease 
IS chronic and correction of severe deformities llie decider is 
characterized by remission* and exacerbations 

Hypertrophic pulmonary osteoarthropathy is an enlargement of 
the terminal phalange* of the fingers due to liypcrtiopliy and hyper- 
plasia of the surrounding soft tissues .and synovia and to deposition 
of new bone by the periosteum The process lesults from over- 
nutntion of the parts as a result of mcieascd vascularity, but the 
cause of the latter i* unknown The disorder accompanies a liost 
of clironic pulmonary, pleural and mediastinal disease* and le&s often 
cardiac, hepatic and gastiomtestmal lesions It occui* at any age, 
has a sex distribution of the accompanying disease, is, a* a rule 
symptomless and in addition to the phalangeal enlargement, dis- 
closes a lateral and longitudinal convex deformity of tlie finger nail 

Heberden’s nodes are small protrusions m the vicinity of joints 
most commonly associated witli osteo-arthritia, but aNo seen in 
conjunction with rheumatoid arthritis, tubeiculoais of bone*, ochro- 
nosis and other disorders The protrusion* arise insidiously, are 
found on the lateral aspects of the terminal joints, are raiely larger 
than 6 mm m diameter, are firm, soft or cystic and pathologically 
consist of true bony exostoses or soft tissue proliferations 

Tumors Neoplasm* of the jomt* are umomnion ihe follow- 
ing liavc been described from fat, a hpoma, from blood vessels, 
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and dampness. The site of predilection is usually a larger joint, 
such as the knee, hip, shoulder, sacro-iliac and vertebrae or the 
smaller terminal joints of the fingers. Symptoms and signs arise 
insidiously and consist of stiffness of the joint, pain on motion, 
swelling due principally to effusion and later, when the cartilages 
are destroyed, a sensation of grating upon movement. Roentgeno- 
grams in the fully developed case disclose lipping and exostosis of the 
articular margin, destruction of the articular surface and narrowing 
of the joint space. 

Pathologically, the process consists of patchy areas of degeneration, 
softening and denudation of the articular cartilage with at first inter- 
vening areas of normal cartilage remaining. Eventually, even these 
soften and disappear leaving only the bare underlying bone which 
by friction becomes polished or eburnated. At the periphery of the 
joint, the perichondrium is stimulated to produce first cartilage and ' 
then bone which grows outward to produce the well-known lipping. 
The synovia is usually undisturbed but in advanced cases it may 
form villous projections into the lumen. Heberden’s nodes (see 
below) are said to be common in osteo-arthritis. 

The diagnosis is established from a history of a slowly progressive, 
monarticular lesion pccurring in older people together with charac- 
teristic changes roentgenographically. Treatment among other 
things consists of protection to the joint, irradiation therapy and 
various forms of surgery. It must be emphasized that more often 
than not such joints are asymptomatic and require no therapy. 
Ankylosis of any great degree seldom occurs. The prognosis is, 
therefore, much better than in most other forms of arthritis. 

Osteochondritis dissecans is a disease of young, predominately 
male adults that usually affects the knee joint. Its causes are listed 
as hereditary, direct trauma, subchondral fractures, pull of liga- 
ments, vascular occlusion and embolism. Symptoms and signs 
consist of pain, weakness in the joint, dysfunction, tenderness and 
effusion. Pathologically , the articular hyaline cartilage changes to 
fibro-cartilage. This becomes deeply furrowed and separated off 
in the form of small fragments that escape into the cavity where they 
form “joint mice." The latter can usually be seen radiographically. 

If symptoms are marked enough, treatment is surgical removal of 
the loose bodies. 

Gout is a hereditary, metabolic disease of unknown etiolo^ 
that predominates in males and is characterized by an elevated uric 
acid level in the blood, tophi and acute attacks of arthritis. The 
latter appear suddenly and without warning, are attended by severe 
throbbing pain and are most often found in the great toe. The 
arthritis lasts a few days or weeks, completely disappears and then 
returns in about a year or so. Subsequent attacks are more severe 
and closer together. Their duration may be considerably shortened 
by the ingestion of colchicine. Gouty tophi are deposits of mono- 
sodium urate in various tissues of the body but most commonly in 
the helix of the ear and in periarticular structures. They vary in 
size from less than 1 mm. to about 10 mm. in diameter, are sharply 
circumscribed, white creamy or yellow, and are painless except at 
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bodies arising rvithin the ioint. mmy exogenous olljcots can be 

introduced into the ca\ it J fmm 

Contusions and Sprains — V cmitllsion is t 'b ™ 

a direct bloii and consisting of i ilKiuption of smrilcr tissues ami 
lessels If the losscls ate higer and more blood esc 
loma mil lorm Clime iWi , there arc p im, stteUmg, tenderness and 
laabilitj to use the joint If the skill is ihiaded secomhry infect on 
IS common A sprain consists of i xxreuclmig of a loint nith tearing 
oi the capsule, ligaments, or synoxiaf munbiancs It is due to an 
indirect force and is often act omp lined 1)J tearing of fiagments of 
bone or cartilage and h> fiaeUnes 'Llic most common site is the 
ankle joint A sprain is alwajs aecompamed bj a contusion it 
the force is sexerc enough and if the damage to the penarticulai 



structures is of sufficient magnitude, there is also an associated 
dislocation 

Baker’s cyst is either a herniation of the sjnoMa through the 
posterior part of the capsule of the knee joint or an escape of fluid 
from the joint proper into the adjoining bursas through communi- 
cating ostia Motion fa\ors the escape of fluid and, theieby, the 
enlargenaent of the cyst Symptoms consist of aching and stiffness 
of the knee and a painless tumefaction Ihe condition has no predi- 
lection for either sex, affects one side as often as the other and occurs 
at all ages Grossly, the communication \uth the ca\ity of the knee 
IS, as a rule, narrow The sac usually mea^uies less tlian 10 cm 
in diameter but it may be much larger, is composed of dense firm 
grey tissue, has a smooth lining, is unilocular or multilocuhr, and is 
filled with mucinous, clear or straw-colored fluid (Fig 406) It 
imy contain loose bodies Histologically, the lining is composed of 
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a hemangioma; from cartilage, a chondroma, and from synovia, a 
giant cell tumor and a synovioma. The former need no further 
elucidation since they have been adequately covered in the sections 
on the skin and bone. Giant cell tumor is considered subsequently 
under tendons. Synovioma alone merits further discussion. 

Synovioma as the name imphes is a tumor that originates in syno- 
via and, as such, is found not only in joints but also in connection 
with tendons and bursas. The synonyms are synovial sarcoma, 
synovial sarcoendothelioma and cancerous synovial tumor. The 
most frequent locations are the knee joint and thigh but they have 
also been described in the buttocks, leg, foot, toes, axilla, elbow, 
forearm, wrist, hand and fingers. They affect males one and a half 
times as frequently as females and occur at all ages but are most 
common around the thirtieth year. Clinically, the most outstanding 
symptom is pain which may precede the formation of a detectable 
tumor by even years. 

Grossly, the growth is fairly well-circumscribed but not encap- 
sulated, varies in size but is generally small, and is closely attached 
to the adjacent joint capsules, tendons and muscles. The external 
surface is usually bossed or nodular, and the consistency is firm, soft 
or hard. Cut surfaces disclose light grey tissue with scattered areas 
of necrosis that -appear yellow, areas of old and recent hemorrhage 
that appear bro^vn and red, ^ and foci of calcification that appear as 
small gritty particles. The tumors do not project into the joint 
cavity. - Histologically, both the normal components of the synovia 
are present in varying proportions. The fibromatous element 
appears as an ordinary fibrosarcoma. The cells are spindle-shaped, 
ill-defined and contain an abundant or scanty amount of cytoplasm. 
The nuclei are plump, spindle or oval, and deeply basophilic. The 
synovial cells are spindle-shaped and arranged in cords or sheets or 
they are cuboidal and columnar and line slit-like spaces. The latter 
are prone to exhibit papillary or tuft-like projections into the lumens. 
Synovial cells can frequently be identified by the presence of muci- . 
carmine positive droplets within their cytoplasm. The tumors may 
remain locahzed for years, but eventually they metastasize by the 
blood and lymph vessels to the lungs, skin, bones and lymph nodes. 

The diagnosis is usually made only by biopsy. Treatment of 
choice is amputation of the extremity when the tumor is favorably 
located, otherwise it consists of mde local excision. The ultimate 
prognosis in the recorded cases has been poor. The duration of life 
varied from five months to sixteen years. 

Mechanical Disturbances. — Under this heading joint mice, con- 
tusions and sprains, and Baker’s cyst may be briefly considered. 

Joint mice are loose bodies within a joint cavity that arise from 
the adjacent tissues (Fig. 406). They may be fibrinous, fibrous, 
fatty, cartilaginous, osseous and mixtures of all of these. They arise 
in conjunction with the following conditions: (1) Ai-thritis, such as 
arthritis deformans, Charcot’s joint, osteochondritis dissecans, osteo- 
arthritis syphilis, tuberculosis, non-specific chronic infection and 
ffout (2) Neoplasms, such as chondromata. (3) Mechanical dis- 
turbances, such as hemorrhage and fracture. In addition to foreign 
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and contains milk> ^\hlte fluid, caseous cheesj material, or dry amor- 
phous partly calcified granules The adjoining fibers of the tendon 
are dull and stringy Histologically, the tendon initially loses its 
\\av> appearance and becomes granular, clear, homogeneous and 
fibrillated Foci of degeneration then become apparent and the 
\ascularit> increases Foci of calcification are deposited in the 
areas of degeneration and foreign body giant cells may make their 
appearance The adjacent synoMa shows villous formations., in- 
creased vascularity and proliferation of the connective tissue and 
lining cells 

The diagnosis is usually made from the history, physical examina- 
tion and roentgenograms Treatment of choice is operativ e incision 
with removal of the deposits or excision of the diseased tissues 
The results are good 

Tuberculosis of tendons and bursas usually results from an exten- 
&Lon of an infection from an adjacent focus w hich is, as a rule, a joint 
or a bone Rarely, the trochanteric and pretibial bursas are in- 
volved separatelj 

Syphilitic tenosynovitis and bursitis are probably more common 
than recogmzed Acute and subacute tenosynovitis have been 
described in secondary sy phihs, but these are usually as evanescent 
as are the other manifestations in this stage In the tertiary stage, 
painless nodules composed of mihary or larger gummas are found 
along the course of the tendons There is also an associated plastic 
exudation, thickening and infiltration The lesions are more com- 
mon in the larger tendons, such as biceps, achilles, triceps and 
extensor muscles of the fingers Clinically, there may be a positive 
history of syphilis, other stigmata of the disease and as a rule, a 
positive blood Wassermann The lesions disappear under specific 
therapy Syphilitic bursitis is also seen m both the secondary and 
tertiary stages of the disease There is fiequently little associated 
pain ljut unless specifically treated the lesions persist The changes 
are both proliferative and degenerative resulting m a filling of the 
lumen of the sac with a viscid yellow fluid The bursas, are as a 
rule, inadvertently removed 

Tumors — ^leoplasms of tendons and bursas are similar to those 
of joints There have been described the following benign growths, 
ganglion, giant cell tumor, hpoma, hemangioma, lymphangioma, 
fibroma and chondroma and the following malignant tumors, syno- 
vioma, fibrosarcoma and chondrosarcoma Only two of these, 
namely , ganglion and benign giant cell tumor need to be considered 
further 

Ganglion —This is a cystic swelhng that arises in and is attached 
to a tendon sheath or capsule of a joint The most frequent loca- 
tions are the dorsum of the wrist, dorsum of the foot, ankle, knee, 
popliteal region and volar a^eet of the fingers The lesion is more 
common m females and, although it may occur at all ages, it is 
pievalent in the second, tlurd and fourth decades of life The most 
frequent symptom is the swelhng In one-half of the cases, there 
are, in addition, pam and unpairment of function Grossly the 
lesion IS smooth, rounded, tense, cystic and measures as much as 
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synovial cells. Beneath this, there is frequently an infiltration witl 
lymphocytes, while externally, there is a layer of fibrous tissue 
The latter may contain moderate numbers of blood vessels, cartilage 
and hemosiderin. Treatment of choice is excision. The 'prognosit 
is good. ■ 


Tendons and Buksas 

PATHOLOGY 

Inflammations. — Inflammatory lesions of the tendons and bursas 
may be divided into acute non-specific, chronic non-specific, tuber- 
culous and syphilitic. 

Acute non-specific tenosynovitis and bursitis may be caused by 
(1) a single or repeated trauma, such as kneeling or the rub of a shoe. 
In these cases, there is thickening of the capsule and roughening of 
the inner surface so that upon movement grating is heard and felt. 
Later, there is usually an associated effusion, and (2) bacteria. The 
latter is much more serious. It results from direct inoculation of 
the organisms from without, from extension from nearby foci of 
infection and, rarely, from blood stream metastasis. The most 
common organisms are the staphylococci and the streptococci and, 
rarely, blood borne bacteria such as the gonococci. Suppurative 
infections are common in the hands. The organisms usually gain 
entrance by way of puncture wounds of the transverse creases of 
the fingers. The infection rapidly spreads to involve the entire 
sheath, and this, in the case of the thumb and little finger, means 
extension to the wrist. Locally, there are swelling, pain and ex- 
quisite tenderness, while generally there may be fever, chills and 
malaise. Pathologically, the changes are those of any acute suppur- 
ative infection. Complications consist of sloughing of the tendon, 
arthritis, osteomyelitis, adhesions and ankylosis. Treatment con- 
sists of antibiotic therapy and chemotherapy, and adequate drain- 
age. Good results are obtained in less than two-thirds of the cases. 

Chronic non-specific tenosynovitis and bursitis is by far most 
common in the shoulder joint and is responsible for the so-called 
“painful shoulder.” The synonyms are calcification of the shoulder 
cuff, subdeltoid bursitis, calcified subacromal or subdeltoid bursitis 
and periarthritis. The precise cause of the condition is not known, 
but it is thought that faulty nutrition causes degeneration of the 
supraspinatous tendon and that subsequent changes result from wear 
and tear, friction, direct trauma and by constant abduction of the 
arm. Symptoms are usually absent until some form of trauma is 
sustained when there is sudden and severe pain with disability. 
Roentgenograms show calcification between the humeral head and 
the acromion. 

Grossly, the bursa is thick, edematous and vascular. It may 
contain calcareous deposits but is usually empty. Its floor (that 
over-rides the supraspinatous tendon) may be covered with tiny 
villi and contains an elevated somewhat softer bulge. The latter 
represents nothing more than a cystic degeneration of the tendon 
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hereditary backgiouncl fhe tIis>oidcr is about fifteen tinie'> more 
conmiou in male'' than lu femilcj>, u'suallj appeals ifter fortj j ear's 
of age, and maj be unil itcial oi bilatei 1 lie first 
consist of small indurations or nodular tluckeimig of the palms ^\lth 
puckering of the overljing skin Within a few months or manj 
ieii's, thetc lb noted increasing contraction of tlie fascia that extends 
from the palm to the first inter-plnlangcal joint Extension of the 
affected finger iiicieases the proniiiicnte of the band and is fre- 
quentlv attended h> pam Jhstologically, thcie are hjperkcratosis 
of the epidermis, disappearance of the i apillae, fibrosis of the conum, 
Ijmphocjtic infiltration of the lormni, depletion of the subcutan- 
eous fat and a hjpcrtioplij ami hypeiplasn of the palmar fibrous 
tissues llie lattei consists, of pamllcl or interlacing bundles of 
cellular or hjahnued fibrous tissue with plump nuclei and scanty 



or abundant amount of eosinophilic cytoplasm Treatment is fasci- 
otomy or excision of the contracting bands Ihe latter offers the 
onlj peimanent relief 


Rupture of the tendons occurs (1) from laceration in an open 
wound Manj tendons ma> be injured m this manner and the 
injur> consists of partial or complete secerance In the latter, the 
tendons letract and are difficult to find Ihe greatest surgical 
problem is to prevent or combat infection, and (2) from indirect 
iioknce or non-penetrating irouma 'Ihesc result from contusions, 
sprains, falls, violent exercise or direct blows The tendon maj be 
partiall} or completeh torn or it maj be detached from its point of 
iiwertion into the bone Theie are intense pam, local tenderness 
presence of a gap to palpation and loss of function The tendons 
most commonij affected aie achilles, plantaris, extensor quadriceps 
''Upra-pinatus, long licul of the biceps, extensor communis dici- 
torum, and extensor pollicus longus 
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3 cm. in diameter. Cut surfaces disclose a unilocular or multi- 
locular cavity mth fibrous walls, smooth inner surfaces and con- 
taining clear, stringy, mucoid material (Fig. 407). Histologically, 
the wall is composed of dense collagenous connective tissue which 
may or may not be lined with synovial cells. In young cysts, one 
may encounter spheroidal cells that are being distended with mucoid 
material. When the cell boundaries break the latter is liberated 
and accumulates to form the cyst contents. One-hah of the cysts 
disappear spontaneously. Treatment in the rest is aspiration of the 
contents or excision of the entire le.sion. 

Giant Cell Tumors. — These arise in connection with tendon 
sheaths and aponeuroses. They have also been called xanthomatous 
giant cell tumor, giant cell sarcoma, xanthosarcoma and myeloma. 
The most common location is the fingers at the interphalangeal or 
metacarpophalangeal joints. Other sites are the sesmoid bones, 
palms, wrists, toes, ankles, arms and legs. The only symptom they 
produce is a swelling that measures to as much as 4 cm. in diameter. 



Fig. 407. — Ganglion showing an irregular, smooth-walled, unilocular cavity The 

contents have been evacuated. 


Grossly, the tumor is encapsulated, lobulated and firm and its cut 
surfaces are homogeneously yellow or yellowish-brown. Histologi- 
cally, it is composed of varying proportions of (1) polyhedral or 
spindle cells with a moderate amount of eosinophilic cytoplasm, 
(2) large giant cells of the foreign body type, (3) Avell-defined poly- 
hedral foam cells with granular cytoplasm, (4) deposits of hemo- 
siderin and (5) the occasional presence of fibrocartilage and bone 
(Fig. 408). Treatment is complete surgical excision. A malignant 
transformation is extremely rare and even then the tumor remains 
localized. The prognosis is, therefore, good. 

Mechanical Disturbances. — These consist of Dupuytren’s con- 
tracture and rupture of the tendons. 

Dupuytren’s contracture is a proliferative and contracting lesion 
of the palmar fibrous tissues, the chief structure of which is the 
palmar fascia. The precise cause of the condition is not known, 
but of the many theories suggested, it appears that the most likely 
factors are trauma in a person with a “fibroblastic diathesis’" and a 
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hereditary background Ihe diborder is about fifteen times more 
common in males than in females, usually appears after forty years 
of age and may be unilateral oi bilateral Ihe fiist 7namfestalions 
consist of small indurations or nodular thickening of the palms i\ith 
puckering of the overlying skin Within a few months or many 
years, there is noted increasing contraction of the fascia that extends 
from the palm to the first mter-phalangeal joint Extension of the 
affected finger increases the prominence of the band and is fre- 
quently attended by pain Histologically, there are hyperkeratosis 
of the epidermis, disappearance of the papillae, fibro&is of the corium, 
lymphocytic infiltration ol the corvum, depletion of the subcutan- 
eous fat and a hypertrophy and hyperplasia of the palmar fibrous 
tissues The latter consists of parallel oi interlacing bundles of 
cellular or hyalinized fibrous tissue with plump nuclei and scanty 



or abundant amount of eosmoplulic cytoplasm Trealmmi is fasci- 
otomy or excision of the contracting bands The latter offers the 
only permanent relief 

Rupture of the tendons occurs (1) ftnm laceration in an open 
wound Many tendons may be injured m this manner and the 
injury consists of partial or complete severance In the latter, the 
tendons retract and are difficult to find The gieatest surgical 
problem is to prevent or combat infection, and (2) from indirect 
uolence or non-penetrahng trauma These result from contusions 
sprains, falls, violent exercise or direct blows The tendon may be 
partiallv or completely torn or it may be detached from its point of 
insertion into the bone Ihere are intense pain, local tenderness 
presence of a gap to palpation and loss of function The tendons 
most commonly affected are achilles, plantaris, extensor quadriceos 
supra>vpinatus, long head of the biceps, extensor commums dici- 
torum, and extensor polheus longus 
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Skeletal Muscles 

PATHOLOGY 

Congenital Anomalies. — Three developmental abnoriihalities will 
be considered here, namely, scalenus anticus syndrome, amyotonia 
congenita and progressive muscular dystrophy. 

Scalenus anticus syndrome is identical with that produced by a 
cervical rib or anomalies of the first rib. Clinically, it consists of 
(1) remissions and exacerbations of acute lancinating or dull aching 
pain that is distributed down the arm, around the shoulder, to the 
scapula, to the occiput or is confined to' the cervical region, (2) 
atrophy, twitching and weakness of the intrinsic muscles of the hand, 
(3) vasospasm with reduction of temperature in the fingers and (4) 
partial occlusion of the lumen of the subclavian artery with reduction 
in amplitude of the pulse and in the blood pressure. The scalenus 
anticus is a stout muscle that arises from the anterior tubercles of 
the transverse processes of the third, fourth, fifth and sixth cervical 
vertebrae, and after a -vertical course is inserted into the scalene 
tubercle on the inner border of the first rib and into a ridge of the 
first rib in front of the subclavian artery. The brachial plexus 
passes between the middle and anterior scalene muscle^, and then 
over the first rib and behind the clavicle. The cause of the syn- 
drome is not definitely known, but it is thought that direct or in- 
direct trauma to the scalenus anticus produces spasm which results 
in elevation of the first rib. This compresses the brachial plexus' 
and subclavian artery bringing about more spasm and, thereby, pro- 
ducing a vicious cycle. Other theories are pressure by an over- 
developed scalene muscle, relaxation of musculature and sagging of 
the shoulder girdle, descent of the shoulder but lack of descent of 
the sternal end of the clavicle, and abnormal development o'! the 
brachial plexus wherein a portion arises within the thorax. The syn- 
drome is most common in the third decade of life and predominates 
shghtly in females. Treatment is conservative or consists of surgical 
severance of the scalenus anticus. The condition must be differ- 
entiated from the much more serious tumor of the thoracic inlet 
producing the Pancoast syndrome (see Chapter V, p. 201). 

Amyotonia congenita is a hereditary and sometimes familial 
weakness of the striated muscles. When mild, it interferes with 
normal posture, but when more severe, the patient can neither walk 
nor sit up. Death usually results from pneumonia due to failure 
of the muscles of respiration. Grossly, the muscles are pale, small 
and flabby. Histologically, they are embryonic in type, small or of 
normal size, disclose an increase of the nuclei of the sarcolemma but 
do not show any degeneration. There is an increase of fat and 
connective tissue between the muscle fibers. The central nervous 
sy’stem in some cases is normal, but in others it shows a reduction in 
the number of cells in the anterior horns of the spinal cord and 
demyelinization of the anterior nerve roots. 

Progressive muscular dystrophy is a hereditary and familial de- 
generation and atrophy of striated muscles. The disorder usually 
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starts, m childhood aftei an mfectious disease, trauma or o\er- 
exertion, and it affects males se\en times as frequently as females 
Initially, the muscles of the thigh and calf are in\ohed, but later, 
other muscles such as the gluteus, supraspmatus, infraspinatus and 
tongue are also affected Symptoms, early in the disease, consist of 
painivhich may be se\ere enough to prevent sleep, sshile later, there 
are weakness of the imohed muscles, winging of the scapulas and 
a lumbar lordosis Grossly, the muscles appear pale and are usually 
larger than normal Histologically, the muscle fibers are reduced m 
size and show \ arj mg stages of degeneration Some are pale, others 
are darkly stained The cytoplasm shows fibrillation, hyahmza- 
tion, granulation, vacuolization and disintegration Within these 
fibers, there appear groups of deeply stained nuclei that are thought 
to represent phagocytic cells and are called myopliages Through- 
out areas of degeneration, unaffected muscle fibers are hyper- 
trophied, thickened and disclose an accentuation of their cross 
striations As the muscle fibers and bundles disappear, they are 
replaced with fat and connective tissue which account for the 
bulkiness of the muscle despite its loss of quality Although 
numerous drugs have been tried, treatment or piogressive muscular 
dystrophy remains entirely ineffective 

Inflammations — Under this heading may bo considered the 
following suppurative myositis, poliomyelitis, dermatomyositis, 
myositis ossificans, trichinosis, periarteritis nodosa and temporal 
arteritis 

Suppurative myositis usually arises as an extension of a pyogenic 
infection in the skin or subcutaneous tissues Some of the more 
common primary inflammations are furuncle, carbuncle, cellulitis, 
infected lacerations and trophic or decubitus ulcers Less commonly 
the organisms are blood borne and have followed such distant in- 
fections as gonorrhea and typhoid fever The local manifestations 
are tho<!e of any acute infection, namely, swelling, pain, tenderness 
and, if the process is superficial enough, heat and redne&s Grossly, 
there may be a brawny induration or the entire aiea may be soaked 
m pus Histologically, there are congestion, edema, leukocytic 
infiltration, degeneration and necrosis of muscle and other tissue, 
and proliferation of fibrous tissue 

Poliomyelitis is an acute infection caused by a virus which pro- 
duces destruction of the anterior horn cells of the spinal cord and 
brings about paralysis of groups of striated muscles Grossly, the 
muscles aie pale and flabby Histologically, there are the following 
(1) Atrophy of muscle fibers This is evidenced by a decrease m 
size, granularity of the cytoplasm, an apparent increase in number 
of nuclei and a complete disintegration of other fibers with only 
granular debris remaining (2) Hypertrophied fibers scattered 
among the degeneration and dead fibers (3) A substitution of 
fibrous and fat tissue 

Bermatomyositis is an acute or chronic disease of unknown eti- 
ology that affects both the skm and the muscles It has no pre- 
dilection for either sex and is most common in the second, third and 
tourtli decades of life Clinically, the onset is acute with fever. 
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malaise and anorexia, or it is more insidious. The skin is edema- 
tous, dry, scaly, hyperesthitic and pigmented. The muscles of the 
extremity or trunk are swollen, painful and tender. As the acute 
manifestations subside, there are left palpable and indurated areas 
that are followed by contractures. Death is brought about by 
affliction of the muscles of deglutition and respiration. Histo- 
logically, the skin discloses atrophy of the epidermis, disappearance 
of the rete pegs, vacuolization of the basal layer of cells, flattening of 
the papillae, fibrosis and edema of the dermis and lymphocytic 
infiltration about the vessels, sweat glands and hair follicles. The 
muscles reveal edema and later fibrosis of the supporting connective 
tissue, perivascular infiltration with lymphocytes, and degeneration 
and disappearance of the muscle bundles. Treatment of the disorder 
is most d_ sappointing for nothing known today will stop the progress 
of the disease. The prognosis, therefore, is grave. The immediate 
death rate is more than 50 per cent, and because of atrophy and 
fibrosis most of the survivors ultimately become chronic invalids. 

Myositis ossificans is, as a rule, divided into two types — localized 
and progressive. The localized Wm is also known as traumatic 
ossifying myositis, ossifying hematoma and calcified hematoma. 
As the name suggests, the condition usually follows trauma and 
can occur as early as ten days after injury. The most common sites 
are above the elbow and in the thigh. The origin of the osseous 
tissue is thought to be from implants of periosteum in the muscle, 
from ossification of a hematoma or from metaplasia of connective 
tissue. Roentgenologically, the lesions are seen as streaks that 
follow the muscle fibers or as irregular blocks of opaque material 
radiating from the periosteum. The progressive form is familial 
and hereditary. It consists of deposition of calcium and bone in 
muscles, tendons, ligaments, fascias and aponeuroses. It affects 
males four times as frequently as females and is often associated with 
a small big toe that discloses ankylosis of its proximal phalangeal 
joint. Clinically, the disorder starts in any location, following 
trauma or infection, as a small cyst-like mass that breaks down, 
drains and calcifies, or it starts as a generalized rheumatic type of 
infection with subsequent development of masses in the muscles. 
The muscles of the back are particularly prone to involvement and 
with progression of the lesions are converted into a solid mass of 
bone. Histologically, the transformation apparently takes place 
first in the connective tissue and the muscles are then replaced by 
a process of atrophy and degeneration. The diagnosis is made 
roentgenographically. Treatment is unsatisfactory. The prognosis 
is poor for, if the disease starts in early childhood, death from 
respiratory infection usually occurs before the age of fifteen years. 

Trichinosis is a parasitic infestation caused by the trichina spiralis 
and contracted by eating improperly cooked infected pork. The 
disease, in its classical form, is divided into three stages. (1) In- 
gestion — with gastrointestinal symptoms such as nausea, vomiting, 
cramps, diarrhea and anorexia. These occur within a few days 
after eating larva. (2) Invasion — when the organisms are dis- 
seminated throughout the body. This stage follows the first in 
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from a few days to se\eral weeks It is accompanied bj general 
symptoms of anorexia, chills, fe\er, headatlie and swelling about the 
ej es Locally , there are muscle pain, sw elling and tenderness (3) 
when the larva become calcified and encased in fibrous 
capsules Usually tins stage is asymptomatic but it may be 
'iccoinpanicd by anemia and emaciation Pathologically, during the 
stage of invasion, there are focal exudations m the muscles consisting 
of neutroplnls, eosinophils and lesser numbers of plasma cells 
While sometimes the larva may be found within these foci, they are 
usually not recognizable for they disintegrate rapidly A few of 
the larva, howev er, surv ive and can be seen within the muscle fibers 
where they are surrounded by the <^arcolemma At hrst, they rest 
parallel to the long axis of the fibers, but later, they become curled, 



Fir 409 — Periarteritis nodosa showing st-Emental fibrinoid neero«is of all Hit eoats 
of the There is a ditluMs arterial and pcri\ascular infiltration with mutrophils 

and eo inophih \ 100 

calcified and surrounded by a fibrous tissue capsule The diagnosis 
of trichinosis is made from the history, eosinophilia, cutaneous 
sensitivity tests, blood precipitm tests and muscle biopsy The 
latter, m addition to being examined histologically, may also be 
teased out or digested bv artificial gastric juice and the larvae 
searcliedfor TrcafT/icnhs symptomatic The prognosis is generally 
good for most infestations are not ev en recognized clinically Death 
may occur, how ev er, during the stage of inv asion 

Periarteritis nodosa is a disease of vessels and is mentioned here 
only because striated muscle is frequently biop&ied for diagnostic 
pui-poscs The preci*^ cause of the disorder is not definitely known, 
but present indications are that it is an allergic vascularitis It 
affects females thiee times as frequently as males and predominates 
m middle aged adults Symptoms are extremely protean and 
the organ or organs affected In addition, there are 
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remissions and exacerbations of anorexia, fever, weakness, loss of 
weight and leukocytosis. Pathologically, the process starts in the 
media of small and medium sized vessels whence it spreads to the 
intima and adventitia. The infection is most severe at points of 
bifurcations of the arteries. In fully developed cases, there are 
fibrinoid necrosis of the media and intima, fibrillation of the internal 
elastic lamina, encroachment upon the lumen by necrotic material 
and proliferated intima, and a diffuse infiltration with neutrophils, 
eosinophils, plasma cells, lymphocytes and erythrocytes (Fig. 409). 
In some cases, the walls may be so weakened that aneurysmal dila- 
tations and ruptures occur. In the healed stage, there are diffuse 
fibrosis of the adventitia, media and subendothelial connective 
tissue, fibrous occlusion or stenosis of the lumen, destruction of the 
internal elastic lamina, iron pigment in the adventitia, and peri- 
vascular sprinkling of plasma cells and lymphocytes. The diagnosis 
of periarteritis nodosa is difficult and can be made with certainty 
only by biopsy. Treatment is symptomatic. The prognosis in 
generalized forms of the disease has been poor, but it is probable 
that many infections of lesser intensity resolve. 

Temporal arteritis is a granulomatous inflammation of the 
temporal artery of unknown etiology. It is tmce as common in 
females as in males and occurs beyond the sixth decade of life. 
Clinically, there are pain, fever and less often malaise, weakness, 
sweats, photophobia and diplopia. The involved segment of the 
artery is prominent, nodular, exquisitely tender and if thrombosed 
lacks pulsations. Histologically, all the coats of the vessels are 
thickened. The intima shows a proliferation of loose edematous 
connective tissue, recanalization, an obliteration of the lumen and 
an infiltration mth lymphocytes and plasma cells. The internal 
elastic lamina is fragmented or destroyed. The media shows an 
infiltration with lymphocytes and scattered plasma cells, edema 
and foci of necrosis. The latter are surrounded by epithelioid cells 
in pallisade formation and few multinucleated giant cells. The 
adventitia reveals a dense infiltration with lymphocytes. The 
diagnosis is made from the history and physical examination and 
is confirmed by biopsy. Treatment is symptomatic. The prognosis 
is good. Complete clinical recovery occurred in all recorded cases. 

Tumors. — ^Although most neoplasms of connective tissue, fat, 
vessels, nerves and to a lesser extent of skin may involve striated 
muscle, there are only three that need be considered here — desmoid 
tumors, granular cell myoblastoma and rhabdomyosarcoma. 

Desmoid tumors are benign fibromata that occur within striated 
muscles. They are most common in the rectus abdominis but can 
occur in any muscle, and predominate in women who have borne 
children. Clinically, they are discovered accidentally or they are 
accompanied by pain. Ch'ossly, the tumor is single, oval, round or 
flat is adherent to the adjoining fascias, and infiltrates between the 
muscle bundles so that its demarcation is poor. It is greyish white 
in color and firm or soft in consistency and measures as mucli as 
15 cm. in diameter (Fig. 410). Histologically, it is composed of 
rather hyalinized fibrous tissue centrally and more cellular ti.ssue 
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penplierallj The latter contains intermingled striated muscle 
fibeis Treatment is surgical excision The prognosis is good 
Granular cell myoblastoma is ordinarily a benign tumor that 
probably arises m myoblasts Its synonyms are myoblastic myoma, 
myoblastoma and rliabdomjome granulocellulaire 0\ei one-third 
of all cases liave been located m the tongue, while the rest have 
lieen found in other striated muscles and m organs, such as the 
bieast, trachea, bronchi, anus, esophagus, laciimal sac, etc There 
lb no predilection for either sex and the p^e^alent age is beyond 
forty years Grossly, the neoplasm is shaiply circumscnbed, 
nodular, yellowish grey or greyish white, and may measure as much 
as 10 cm m diameter Htslologically, the cells are arranged m 
cords, alveoli or syncytial masses and are supported by a scanty 
connective tissue stroma Ihe cells are large, sharjily defined, 
polyhedral and have an abundant amount of coarsely granular 
eobinopliilic cytoplasm The nuclei aie relatively small, round or 



oval, vesicular or pycnotic and usually contain a prominent nu- 
cleolus The cells are negative for lipoid and, as a rule, do not 
contain glycogen The diagnosis of granular cell myoblastoma can 
be easily made by histologic study, but the uninitiated may confuse 
It with a xanthoma Treatment is complete excision 1 he prognosis 

IS generally good, although 10 per cent arc said to be locally malig- 
nant Distant metastasis is rare 
Rhabdomyosarcoma has the same distribution as does granular 
cell myoblastoma Here, however, we are concerned only with its 
location in striated muscle The muscles most frequently involved 
are those of the lower extremities The tumor has no predilection 
lov either sex and it occurs at an av erage age of about forty y ears 
Clmically, the only manifestation is a painless tumor mass that 
grows rapidly or slowly, and remains deep or ulcerates through tlie 
skin Grossly, the tumor is sharply circumscribed but not encap- 
sulated It IS firm or soft, and on section is reddish grey witli 
scattered yellow areas of degeneration and foci of liemorrhage 
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Histologically, the cells are extremely variable in shape and size. 
Generally, however, they are large, rounded, strap-like or tear-drop 
shaped. The former contain two or more nuclei, while the latter 
usually have a single nucleus at the expanded end. The nuclei are 
round oval or bizarre, and vesicular or intensely h 3 rperchromatic. 
The cytoplasm is usually acidophilic, granular and with careful 
search may disclose longitudinal myofibrils and cross striations. 
Less frequently, the cells are vacuolated, and without fat stains, 
may be mistaken for those of a liposarcoma. The stroma of dense 
fibrous tissue is variable in amount. Rhabdomyosarcoma is a 
malignant tumor. Spread occurs by local extension, by lymphatics 
and by the blood stream. The sites of metastases are the lungs, 
lymph nodes, skin, pleura, brain, bones, adrenals, etc. The diagnosis 
can be made only by biopsy. Treatment is amputation of the 
extremity when the lesion is favorably located and wide excision 
when it is not. The prognosis is poor. Less than 5 per cent of 
patients are alive five years after the lesion is discovered. 

Mechanical Disturbances. — ^Under this heading may be con- 
sidered spasmodic torticollis, hematoma of the rectus abdominis 
muscle, rupture of the adductor muscles of the thigh and Volkmann’s 
ischemic contracture. 

Spasmodic torticollis is a spasm of one or more muscles of the 
neck. The cause is either a psychogenic imbalance in which the 
nerve centers of the brain are unduly susceptible or organic changes 
in the basilar ganglia, encephalitis or myositis. Clinically, the 
spasm, affecting one or more groups of muscle on one or less often 
both sides, is either tonic or clonic. The sternocleidomastoid, 
trapezius and splenius are most frequently involved and the chin is 
rotated upward, outward and to the opposite side. Pain is a 
symptom in advanced cases. Pathologically, the muscle is shortened 
and greatly broadened. The fibers are hypertrophied and when 
the spasm is prolonged there is an accompanying and permanent 
fibrosis. Surgical treatment, used only after medical treatment has 
failed, consists of tenotomy, myotomy and rhizotomy. 

Hematoma of the rectus abdominis muscle occurs as a result of 
trauma in soldiers, in athletes, in third stage of labor or coughing 
during pregnancy and spontaneously in muscles that are the seat of 
Zenker’s degeneration. The latter commonly occurs in typhoid 
fever and influenza. The vessel most often affected is the inferior 
epigastric artery. Clinically, there are pain, a firm tender mass 
that measures to 12 cm. in diameter or more, and ecchymosis of the 
anterior abdominal wall. Treatment is symptomatic, but many are 
inadvertently operated upon. 

Traumatic rupture of the adductor muscles of the thigh is caused 
by a heavy blow or by a sudden strain. The upper end of the muscle 
continues to function and upon contraction forms a bulky sub- 
cutaneous mass. The lesion is accompanied by pain and weakness, 
tment consists of doing nothing, attempt at repair, or excision, 
ture of the abductors is to be differentiated from herniation. 
latter is a protrusion of the muscles through holes in the fascia 
are present congenitally or are formed as a result of trauma or 



JOIXTS, TENDO\S, JiUHbtS iND bhUITAI MUSCLEX 


G85 

incision m removms fascia for tnnspHnts Unlike rupture, a 
herniated niusde bulges nlien relaxed and disippeais nhen con- 

Volkmaan’s ischemic contracture is v eontraction of a inusde due 
to arterial ischemia Vs a result of a deprivation of blood, there is 
massive necrosis of muscle and degeneration of the remaining fibers 
The necrosis induces a sterile inflammation winch results in pro- 
liferation of the supporting connective tissue Ihc htter in turn 
becomes dense and contracts, thcrebj, eventuating in permuient 
shortening of the affected muscle 
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Arterio-venous fistula, of lung, 183 
Arteritis, temporal, 682 
Arthritis, 22, 664 
acute .suppurative, 664 
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fistulas, biliary, 470 
inflammations, 463 
jaundice, 470 

mechanical dislui bailees, 168 
nijituie of galliiladdei, 168 
tumois, 166 



t\Db\ 


689 


Bladder, 513 
actinomjco«is ol7 
anatomy, 513 
blastomjco is ol7 
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lissuie, 425 
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gonorrhea, 426 
granuloma inguinale, 428 
veneieum, 428 
hemorrhoids, 429 
inflammation, 425 
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lymphopathia venereum, 426 
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syphilis, 426 
tumors, 428 

Aorta, coarctation of, 263 
Aortic arches, 262 

atiesia of pulmonary artery, 272 
coarctation of aorta, 263 
congenital anomalies, 263 
double, 270 
embryology, 262 
Fallot, tetralogy of, 272 
patent ductus aiteriosus, 264 
posterioi light subclavian arteiy, 
266 

right-sided, 268 

stenosis of pulmonary ai tery, 272 
subclavian artery, posterior light, 
266 

tetralogy of Fallot, 272 
Aplasia of testicle, 565 
Appendicitis, acute, 393 
chronic, 397 
Appendix, 392 

actinomycosis, 398 
acute appendicitis, 393 
adenoma, 398 
anatomy, 392 
calculi, 402 
caicinoid tumois, 398 
carcinoma, 399 
chiomc appendicitis, 397 
concretions, 402 
congenital anomalies,'' 393 
embiyology, 392 
fistula, 403 
inflammations, 393 
non-specific, 393 
specific, 398 
intussusception, 403 
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mucocele, 401 
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pylephlebitis, 396 
trauma, 403 
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tumois, 398 _ 
worm infestations, 402 
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aiteiiosclcrosis obliterans, 66 
Bueiger’s disease, 67 
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Arteries, frostbite, 68 
immersion foot, 68 
livedo leticulaiis, 68 
Monckeberg’s sclerosis, 68 
peiiarteritis nodosa, 681 
Raynaud’s disease, 68 
spasm of, 68 
tempoial arteritis, 682 
thiombo-angiitis obliterans, 67 
tiench foot, 68 
Arihenoblastoma, 615 
Arteriosclerosis obliteians, 66 
Artei lo-venous fistula, of lung, 183 
Arteiitis, temporal, 682 
Arthritis, 22, 664 
acute suppuiative, 664 
allergic, 664 
degenerative, 669 
hemophilic, 671 
Marie-Strumpell, 669 
iheumatic, 667 
iheumatoid, 667, 669 
syphilitic, 666 
traumatic, 665 
tuberculous, 665 
Aseptic necrosis, of bone, 631 
Atelectasis, postopeiative, 193 
Atiesia of esophagus, 313 
of pulmonary artery, 272 
of small intestine, 366 
of urethra, 510 
superficial, of vulva, 580 
Atrichosis, 11 
Atrophic ihimtis. 111 
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Baker’s cyst, 673 
Balanitis, acute, 546 
xerotica obliterans, 547 
Banti’s syndrome, 460, 503 
Bartholin’s cyst, 578 

glands, inflammation of, 578 
Basal cell carcinoma, of skin, 41 
Benign adenoma, of lung, 179 
Bezoar, in stomach, 358 
Bilateial cortical necrosis of kidney, 536 
Bile ducts, carcinoma of, 468 
common, dilatation of, 462 
Biliary fistulas, 470 
system, 460 
anatomy, 460 
biliary fistulas, 470 
carcinoma of gallbladder, 466 
of extrahepatic bile duct, 468 
cholecystitis, 463 
choledochus cyst, 462 
cholelithiasis, 469 
cholesteiolosis of gallbladder, 468 
congenital anomalies, 461 
cystic dilatation of common bnc 
duct, 462 

diverticula of gallbladdei, 462 
embryology, 460 
fistulas, biliaiy, 470 
inflammations, 463 
jaundice, 470 

mechanical disturbances, 468 
ruptuie of gallbladder, 468 
tumors, 166 
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Carotid bodj tumor, 239 
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Cellulitis of «km 20 
Cerebrospinal rhinorrhca 128 
Cervicitis chronic 588 
non ‘specific 588 
Cervix, carcinoma of 594 
epidcrmidization, 588 
poUpsof 591 
squamous metaplasia 5SS 
Chancre, 23 
extragenital 23 
genital 23 

Chancroid of anus 42Q 
Charcot s joint G6G 
Cholrcvstitis 463 
glandularis 462 
Choh doclius ejst 402 
Cholf lithiasis 469 
Cholcstcrolosis of gallbladder 408 
Chondroblaatorna benign, 037 
Chondroma 036 
oflaonx U7 
of lung 182 

Chondrosarcoma, 028 050 
Chononepithelioma 614 
of placenta G19 
Chrome c} Stic mastitis 81 
inflammation, of salivary glands 301 
of skin, 22 
mastitis 84 

non speciflo inflammation, of nose 100 
of sinuses 109 

^ speciflo inflammation of breast 77 
Chjlothorax ^4 2o3 
Ciroumvallate placenta 6l7 
Cirrhosis of liver 453 
biliary, 455 
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Coarctation of aorta 263 
Coccidioidomycosis of «kin 33 
Cobiis, acute phlegmonous 411 
mucous, 413 
regional 414 
ulcerative 411 

Comedo carcinoma of breast 92 
Concretions in appendix 402 
Condvloma acuminatum 37 
of penis 549 
latum of penis 546 
of \ ulv a 577 

Congenital anomalies of ano rectal junc- 
tion 424 

of anterior portion of mediastinum 
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of aortic arches 263 
of appendix 393 
of bile ducts 461 
of bladder 514 
of bone 627 
of breast 75 
ofepididjmis 502 
of e^iophagus 312 
of fallopian tubes 002 
of gallbladder 461 

ic arteries 461 


pigmeatarv 
_ portal 454 
Clavus 37 


Congemtal anomaliea of joint's, 063 
of kidney, 525 
of large intestine, 407 
ofUrjnx 132 
of liver, 450 
of lung, 164 

of lymphatic sj stem, 485 
of mouth 277 
of nose, 105 
of ovaries C07 
of pancreas 472 
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of penis, 546 

of peritoneum and retropentoneura, 
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of pharynx, 278 
of placenta, 617 
of prostate, 552 
of salivary glands, 300 
of scrotum 570 
of seminal vesicUs 5C1 
of skeletal muscles 678 
of skm, 11 

of small intestine, 3Ca 
of spleen 499 
of stomach 334 
of testicle 564 
of tliymus 245 
of thyroid gland, 211 
of trachea, 157 
of ureters and pelves 521 
of urethra, 509 
of uterus 587 
of vagina, 682 
of vulva, 570 
ectodermal dy splasia 11 
mcgacolon, 408 
valves, of urethra 510 
Contracture, Volkmann’s ischemic, 68o 
( onlusioDS of joints 073 
of scrotum 571 
Cooley s anemia 504 
Corn, 37 

Corpus luteum cysts 608 
Cortical necrosis, bilateral of kidney 
536 

Coxa vera 627 
Cretmism, 211 
Crohn s di-ease 376 

Cruvedhier-Baumgarten disea'^p 450 400 
Curling s ulcer 372 
Cyst Bakers 673 
corpus luteum 008 
devoid ofovane^ 611 
follicle 608 
germinal inclusion 608 
mesenteric 308 
of kidney 525 
ofhver 450 
of lung acquired 168 
congenital 166 
of mediasUnum 259 
of prostate, 5o2 
of small intestine 300 
of vagina 583 
sohtary of bone 640 
of pancreas 473 
umcameral of bone 640 
Cy stoiknoma pseudomuemous, of ovaries 
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Bowen’s disease, 43 
of penis, 549 
Bowing, of bones, 627 
Branchial carcinomas, 23S 
cj'sts, 237 
remnants, 237 
Breast, 73 

aberrant mammary tissue, 75 
actinomycosis, 77 
acute inSammation, 76 
mastitis, 76 
adenofibrosarcoma, 9S 
anatomy*, 73 

bleeding from the nipple, 100 
carcinoma, S7 
cause of, 97 
spread of, 95 

chronic cystic mastitis, 84 
mastitis, S4 

specific inflammation, 77 
comedo carcinoma, 92 
congenital anomalies, 75 
cystic hyperplasia, 84 
cj^stosarcoma phylloides, 98 
duct papilloma, SO 
embrj-ology, 73 
fat necrosis, 100 
fiibroadenoma, 81 
fibrosarcoma, 99 
g 5 Tiecomastia, 75 
hypertrophy, 75 
i nflamm ator;- carcinoma, 93 
mechanical disturbances, 100 
medullary carcinoma, 91 
mucinous carcinoma, 95 
Paget’s disease, S7 
plasma cefi mastitis, 78 
sarcoma, 98 
scirrhous carcinoma, 90 
syphilis, 77 
tuberculosis, 77 
tumors, 79 
Brenner’s tumor, 615 
Broder’s classification of carcinoma, 40 
Brodie’s abscess, 631 
Bronchial cysts of mediastinum, 259 
fistulas, 192 
secretions, 581 
Bronchiectasis, 3 
Broncholiths, 195 
Bronchus, see lung. 
anatom 5 *, 155 
embrj'ologj^ 155 
Brucellosis, 486 _ 

Buerger’s disease, 67 
Bursa, 663, 674 
anatomy, 663 

bursitis, acute non-specific, 674 
chronic non-specific, 674 
embiyologj', 663__ 
inflammations, 674 
painful shoulder, _674^ 
subdeltoid bursitis, 674 
syphilis, 675 
tuberculosis, 6/5 
tumors, 675 

Bursitis, acute nomspecifac, b7-i 
chronic non-specific, 6/4 
painful shoulder, 674 
subdeltoid, 674 
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CaCHExm strumapriva, 232 
Calcification of placenta, 621 
Calcinosis of pancreas, ^0 
Calculi in appendix, 402 
in kidney, 537 
in prostate, 560 
in urethra, 513 
in vagina, 584 
of lung, 195 
of pancreas, 480 
of penis, 550 
of salivarj' glands, 307 
preputial, 550 
Cancrum oris, 280 
Carbimcle, 21 
of kidnej', 526 

Carcinoid tumors of appendix, 398 
of gastrointestinal tract, 382 
of small intestine, 382 
Carcinoma, basal cell, 41 
Bowen’s disease, 43 
branchial, 238 
Broder’s classification, 40 
hydradenoid, 47 
of anus, 428 
of appendix, 399 
of bile ducts, 468 
of bladder, 517 
of breast, 88 
1 causes of, 97 
spread of, 95 
of cervix, 594 
of endometrium, 596 
of esophagus, 319 
of fallopian tubes, 604 
of gallbladder, 466 
of kidnej’", 530 
of large intestine, 419 
of Imynx, 148 
of liver, 456 
of lung, 184 
of mouth, 292 
of nose, 124 
of ovaries, 612 
of pancreas, 476 
of pelvis, 523 
of perns, 549 
of pharj^nx, 292 
of prostate, 557 
of salivary’’ glands, 305 
of sebaceous glands, 45 
of sinuses, 124 
of skin, 38 
in tuberculosis, 28 
of small intestine, 380 
of stomach, 350 
of thjToid, 226 
of trachea, 161 
of ureter, 523 
of urethra, 512 
of vagina, 583 
of vulva, 579 
primarj', of liver, -156 
rodent ulcer, 41 
squamo-basal cell, 42 
squamous cell, 39 
Cardiospasm, of esophagus, 325 
Carotid body, 239 
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Ergotism, GS 

Er> throbliisto«i« 0 / placenta 618 
Lrjtliroplasia of Quejrat 5-18 
Lsophagiti', acute ulccratne 314 
sjphilitic 317 
tuberculous 316 
Esophagus, 311 
aberrant mucosa, 312 
achalasia, 32o 

acute ulccratne esophagitis, 314 

anatom> 311 

atresia 313 

carcinoma 319 

cardiospasm 32o 

congenital anomalies 312 

diverticula, 323 
d>sphagia, 329 
embrjologj, 311 
fistula. 32b 

tiaclico-Lsopbagcal 313 
foreign bodies 328 
inflammation, 314 
non specific 314 
spccihc 316 
Ijc poisoning 315 
mccliamcal disturbaiKi.s 323 
mjoma 317 

non specific inflammation 314 
occlusion 0 ! the cardia 32o 
iwptio ulceration 314 
perforation 328 

Wunimer \ inson sjndrome 324 
puUion diicrliiula 323 
scleroderma 316 
short 313 

specific inflammation- 310 
sjphilis, 317 

trache<H!sopliageal fistula 313 
traction diverticula, 323 
tuberculosis 316 
tumors 317 
varices 327 400 
living stumor 655 

Lxosto-is liertditar> multiple, 628 035 
Lxstroph) of bladder 514 

F 

hALwriAN lubeSj 001 
actinom} eosis 602 
anatomj, GOl 
carcinoma 604 
congenital anomalies C02 
ectopic prtgnancj G05 
fistula tolloiiing salpingitis 607 
hcmato-alpinx 003 
hjdioaulpinx 003 
inflammation 002 
lithopcdion 006 
incchamcal disturbances COo 
pcntomti& followiHR salpwvgjtj-. C03 
prcgnanc> cctopie COo 
p\ o-alpinx 003 
-alpingitis 002 
acute C02 
chronic G02 
follicular 003 
isllimica nodosa G03 
tuberculous G03 

-•-■•’is C02 


Fallopian tubes torsion, COj 
tubo-ovarmn ab'ccss C03 
tuiiiurs G04 

Fallot tetralogy of 272 
Fat necrosis of breast, 100 
Fecal hslula 423 

of large intestine 423 
Felt> 3 sj ndrome 504 
Female genital system 575 
embryologv 575 
Fibroadenoma of breast 81 
Fibrocystic dibcosc of bone, 642 
of pancicas 472 
Fibroma of bone, 633 
of ovaries 611 
of skeletal muscle GS2 
of skin, 47 

Fibromyoma of uterus 592 
ribio-arcoma of bone, Go I 
of breast 09 
of skin 48 
Fibrosis uteri 592 
Fibrous dy-plasu, of bone 642 
Filariasis 4SS 
of testicle, 500 
Fissural evsU, of iio-c, 105 
F Insure of anu- 425 
Fistulas, biliary, 470 
fecal 423 
of appendix, 403 
following - ilpingitis G03 
gaslrojiyunocolic 356 
of anus 423 
of appendix 403 
of bladder 520 
of esophagus, 328 
of salivary gland* 307 
of vagina 582 
urethral, 510 

Follicle cysts ofovanc* 608 
Foreign bodies m bladder 520 
m bronchus 194 
in esophagus 328 
in large intestine, 423 
m larynx 152 
m mediastinum, 261 
m nose 127 

in peritoneal cavity 444 
in pleural cavitic* 20o 
m sinuses 128 
m small intestine, 388 
m '■tomach 358 
m trachea 1C3 
in urethra 512 
in vagina, 548 
Fractures of bones Co9 
of jaws 398 
Fragilitas os-ium G2S 
Freiberg s infarction 023 
Frostbite 68 
Furuncle of pcni*, 5-IG 
of scrotum 570 

of “.km 21 


G 

GALLBi^KDDEa catcinoivia of 46G 
chokcyctilis glandubri 402 
cholcsterolo^is of 408 
diverticula of, 402 
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Cystadenoma, serous, of ovaries, 609 
Cystic disease, of lung, 166 
hygroma, 20 

hyperplasia, of breast, 84 
Cystitis, acute, 515 
chronic interstitial, 516 
cystica, 516 
emphysematosa, 516 
folhcularis, 515 
gangrenous, 515 
granulosa, 516 
incrusted, 516 
proliferative, 515 

D 

Degeneration, Zenker’s, 684 
Dermatomyositis, 679 
Dermoid cysts, of nose, 105 
of ovaries, 611 
Desmoid tumors, 682 
Diaphragmatic hernia, 335 
Diaphi’agms, of small intestine, 366 
Dietl’s crisis, 537 
Diverticula of bladder, 514 
of esophagus, 323 
of gallbladder, 462 
of large intestine, 409 
of prostate, 553 
of small intestine, 367 
of stomach, 336 
of urethra, 510 

Diverticulitis, of large intestine, 409 
Diverticulosis, of large intestine, 409 
Diverticulum, Meckel’s, 370 
of trachea, 157 
Dopa reaction, 14 
Double aortic arch, 270 
Dubois abscesses, 246 
Ductus arteriosus, patent, 264 
Duodenal ulcer, 372 
Duplications, of small intestine, 366 
Dupuytren’s contracture, 676 
Dysgerminoma, 615 
Dysmenorrhea, 601 
Dysphagia, 329 

E 

Echinococcus cysts, 442 
disease, of bone, 632 
of spleen, 499 
Ectopia of kidney, 525 
pregnancy, 605 
Edema of scrotum, 571 
of vulva, 580 
Elephantiasis, 497 
of vulva, 580 
Emboli of lung, 193 
Embryology of anus, 424 
of aortic arches, 262 
of appendix, 392 
of biliary system, 460 
of bones, 626 
of breast, 73 
of bronchus, 155 
of bursas, 663 
of esophagus, 311 
of female genital system, o75 
of joints, 663 


Embryology of large intestine, 406 
of larynx, 131 
of liver, 448 
of lung, 155 

of lymphatic system, 484 
of male genital system, 544 
of mouth, 275 
of nose and smuses, 103 
of pancreas, 471 
of parathyroid glands, 233 
of peritoneum and letroperitoneun 
433 

of pharynx, 275 
of placenta, 616 
of salivary glands, 298 
of skeletal muscles, 663 
of skin 9 

of small intestine, 363 
of spleen 498 
of stomach, 332 
of tendons, 663 
of thymus, 244 
of thyroid gland, 209 
of trachea, 155 
of urinary system, 508 
Embryoma of kidney, 532 
Emphysema of mediastinum, 261 
Empyema of gallbladder, 465 
of pleura, 196 
pyogenic, 196 
tuberculous, 199 

Encephalomeningomyelocele, of nose, 105 
Endometriosis, 591 
of large intestine, 418 
of ovaries, 608 
of umbilicus, 434 
Endometritis, 589 
syncytial, 620 
Endometrium, 585 
adenoacanthoma of, 597 
carcinoma of, 596 
hyperplasia of, 590 
polyps of, 591 
proliferative phase, 586 
secretory phase, 587 
Endothelioma, of spleen, 501 
Enteritis, acute phlegmonous, 371 
regional, 376 

Eosinophilic granuloma, of bone, 634 
Epidermidization, of cervix, 588 
Epidermoid cyst, congenital, 38 
of mouth, 286 
of skin, 38 
traumatic, 38 

Epidermophytosis, of scrotum, 570 
Epididymis, 562 
anatomy, 562 
congenital anomalies, 562 
infarct, 563 
inflammations, 562 
mechanical distui banccs, 563 
spermatocele, 563 
tuberculosis, 562 
tumois, 563 
Epispadias, 509 
Epistaxis, 127 

Epithelial inclusions, midline, 11 
Epithelioma adenoides cysticum of Brooke, 

47 

I Epulis, 289 
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Hjpoplasia of bones 627 
of testicle 56 d 
H ypospadias 509 
HjpotrichoMS, 11 


Icrinosis 11 
Ileitis terminal, 376 
Ileus meconium, 388 
parahtic 388 
Immersion foot, 68 
Imperforate hj men 582 
Incarceration, of penis Sal 
Inclusions pancreatic in small jntcstuie 
365 

Induration plastic of penis 547 
Infantile cortical hjperostoses 636 
Infaiet of epididymis 563 
of lung 193 
of placenta 621 
of prostate 560 
Infarction, of omentum 445 
Infectious hmphocytosis 488 
mononucleosis, 487 

Inflammation chronic, of salivary glands 
301 

granulomatous of lymph nodes 485 
non speciflc, of anus, 42o 
of appendix, 393 
of esophagus 314 
of large intestine 411 
of lymph nodes 485 
of mouth, 270 
of small intestine 371 
of stomach 337 
of ureters and pehes 522 
of anus 425 
of wpendix 393 
of Bartholin s glands 578 
of bladder 515 
of bones 629 
of breast 76 
of bursas, 674 
of epididymis SG2 
of esophagus 314 
of Fallopian tubes 602 
of gallbladder, 463 
of joints 664 
of kidney 526 
of large intestine 411 
of larynx 135 
of liver 451 
of lungs, 169 
of lymphatic system 48o 
of mediastinum 253 
of mouth 279 
of muscles 679 
of nose 107 
of ovaries 007 
of pancreas 474 
of penis 546 
of peritoneum 435 
of pharynx 279 
of placenta 617 
of pleura 196 
of prostate 553 
of salu ary glands 300 
of scrotum 570 
of seminal % elides 561 
of sinuses 107 


Inflammation of skin 20 
of small intestine, 371 
of spleen 499 
of stomach, 337 
of tendons 674 
of testicle 506 
of thymus 245 
of thyroid 214 
of trachea 158 
of ureters and pehes 522 
of urethra, 510 
of uterus, 588 
of vagina 582 
of vulva 577 
<vpccific of anus 425 
of appendix, 398 
of esophagus, 316 
of large intestine 414 
of lymph nodes, 485 
of small intestine 374 
of stomach 346 

Inflammatory carcinoma of breast 03 
Interstitial cell tumors, of testicle, 5G9 
Intertrigo of scrotum, 570 
Intestine actinomycosis 414 415 
atresia 366 
botryomycosjs 414 
carcinoma, 410 

cccitis, acute phlegmonous 411 
colitis acute phlegmonous 411 
mucous, 413 
regional, 414 
spastic 413 
ulcerative, 411 
cysts 366 
diaphragms 3C6 
diverticula, 867 
diverticulum, Meckel s, 370 
duplications 3C6 
endometriosis 418 
granuloma pyogemeum 414 
inflammation 371 411 
nonspecific 371 411 
speeme 414 
mtusausception 422 
large 406 
anatomy , 400 
carcinoma 419 
congenital anomalies 407 
megacolon 408 
diverticula 409 
diverticulitis 409 
diverticulosis, 409 
embryology, 406 
fecal fistula, 423 
fistula fecal 423 
foreign bodies 423 
Hirschsprung s disease 408 
intussusception 422 
mechanical disturbances 422 
megacolon 408 
obstruction 423 
volvulus 422 
lymphoblastoma 422 
mechanical disturbances 422 
Mechel 8 diverticulum 370 
me'entenc cysts 368 
pancreatic inclusions 365 
phlegmonous enteritis 371 
polyposis 416 
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Gallbladder, empyema of, 465 
Luschka’s crypts, 462 
lupture of, 468 
trauma to, 468 
tumors of, 466 
Gallstones, 469 
Ganglion, 675 

Ganglioneuroma, of mediastinum, 256 
Gangrene of extremity, 65 
of perns, 546 
of scrotum, 570 
Gastric ulcer, 339 
cause of, 339 
complications of, 344 
diagnosis of, 346 
vagotomy m, 341 
Gastritis, 337, 338 
chronic, 338 
atrophic, 339 
hyper tiophic, 339 
superficial, 338 
phlegmonous, 337 
suppurative, 337 

Gastroenteric cysts of mediastinum, 260 
Gastrojejunocohc hstula, 356 
Gaucher’s disease, 54, 485 
of bone, 634 

Genital system, female, 575 
embryology, 575 
male, 544 

Germinal inclusion cysts, 608 
Giant cell tumor of aponeuioses, 676 
of bone, 639 
of tendon sheaths, 676 
follicular lymphoblastoma, 496 
of spleen, 500 
sarcoma, of pleura, 199 
Gingivostomatitis, traumatic, 298 
Glanders of nose, 115 
of larynx, 136 
Glomal tumor, 61 
Goiter, diffuse colloid, 219 
exophthalmic, 220 
mediastinal, 260 
Gonococcal urethritis, 510 
Gonorrhea of anus, 426 
of rectum, 426 
of vulva, 577 
Gout, 670 

Granular cell myoblastoma, 683 
Granuloma inguinale, of anus, 428 
of scrotum, 570 
of vulva, 577 

lycopodium of peritoneum, 439 
pyogemcum, of laige intestine, 414 
talcum powder, of peritoneum, 439 
venereum, of anus, 428 
Granulosa cell tumor, 615 
Graves’ disease, 220 
Grawitz tumor, 530 
Gynecomastia, 75 


H 


[airy tongue, 280 
[amartonia, of lung, low 
[and-Schuller-Chnstiau s disease, 48o 

of bone, 634 
syndrome, 54 
lashimoto’s struma, lit 


Heberden’s node, 671 
Hemangioendothelioma, of bone, 652 
Hemangioma, benign, of bone, 640 
capillary, 17 
cavernous, 17 
cirsoid, 17 
of kidney, 529 
of larynx, 146 
of liver, 456 
of lung, 183 
of slan 16 

of small intestine, 379 
of spleen, 501 
port wine stain, 17 
sclerosing, 18 
simplex, 16 

Hemangiosarcoma of bone, 652. 
Hematoma, of rectus abdominis muscle, 
684 

of vulva, 580 
Hematosalpinx, 603 
Hematuria, 537 
Hemolytic jaundice, 502 
Hemophilic arthritis, 671 
Hemorrhage from nose, 1271 
gastric, 359 
Hemori holds, 429 
Hermaphrodism, 565 
Hernia, abdominal, 434 
of bladder, 520 

Herpes progenitahs, of penis, 547 
Pliischspiung’s disease, 408 
Hiisutism, 11 
Histology of placenta, 616 
of skin, 9 

Histoplasmosis of penis, 546 
of skin, 34 

Hodgkin’s disease, 494 
of skin, 63 
of spleen, 500 
Horseshoe kidney, 525 
Human bite, 22 
Hunner’s ulcer, 516 
Hurthle cell tumor, of thyroid, 230 
Hutchinson’s teeth, 283 
Hydatidiform mole, 618 
Hydradenoid carcinoma, 47 
Hydradenoma, 46 
Hydrocele. 565 
Hydronepnrosis, 539 
Hydrosalpinx, 603 
Hypernephroma, 530 
Hyperostoses, infantile cortical, 636 
Hyperparathyroidism, bone lesions in, 

641 _ . 

Hyperplasia, benign, of piostate, ooo 
diffuse, of thyroid, 220 
of parathyroid glands, 234 
of thymus, 246 
Hypertension, renal, 535 
Hyperthyroidism, 211, 220 
postoperative, 232 

Hypertrichosis, 11 ,i „ 

Hypertrophic pulmonaiy ostcoartlnop- 

athy, 671 

pyloric stenosis,^ 334 
Hypertrophy, benign, of piostate, ooo 
of bones, 627 
of breast, 75 
Hypoglycemia, 478 



I\DE\ 


095 


poplasia of bones 627 
of testicle 5Ca 
iI\po'padias 509 
lljpotncho«i«, 11 


Icrmosis 11 
Ileitis terminal 376 
Ileus meconium, 3SS 
paralttic 3SS 
Immersion foot OS 
Imperforate hj men 582 
Incarceration of penis ool 
Inclusions pancreatic, in small intestine 
365 

Induration plastic of penis 547 
Infantile cortical hj perostoses 636 
Infarct of cpididj mis 563 
of lung 103 
of placenta, 621 
of prostate 560 
Infarction, of omentum, 445 
Infectious Ivmphocytosis 488 
mononucleosis 487 

Inflammation chronic of sali\arv tlands 
301 

granulomatous of l>mph nodes 485 
non «pccifiej of anus 42o 
of appendix 303 
of esophagus, 314 
of lar^ intestine, 411 
of lymph nodes, 485 
of mouth 279 
of small intestine 371 
of stomach, 337 
of ureters and pcUcs 522 
of anus 42a 
of appendix 393 
of Dartholm s glands 578 
of bladder 515 
of bones 029 
of breast 76 
of bursas, 674 
of epididj mis, 562 
of esophagus 314 
of Fallopian tubes 002 
of gallbladder 403 
of joints 604 
of kidnej, 520 
of large intestine, 411 
of larynx 135 
of liver 451 
of lungs 160 
of lymphatic s> stem 485 
of mediastinum 253 
of mouth, 279 
of muscles 679 
of nose 107 
of ovaries 007 
of pancreas 474 
of penis 546 
of peritoneum 430 
ofpharjnx 279 
of placenta 617 
of pleura 196 
of prostate 553 
of salivary glands 300 
of scrotum, 570 
of seminal vesicles 561 
of sinuses 107 


Inflammation of «kin 20 
of «mall intestine, 371 
of «pleen 499 
of stomach, 337 
of tendons 674 
of testicle 566 
of thymus 24a 
of thyroid 214 
of trachea 158 
of ureters and pelvis 522 
of urethra, 510 
of uterus 588 
of vacina 582 
of vulva, 577 
spccifie, of anu'> 425 
of appendix 308 
of esophagus 316 
of large intestine 414 
of lymph nodes 485 
of small intestine, 374 
of stomach, 346 

Inflammatory carcinoma of breast 03 
Interstitial cell tumors, of testicle 569 
lolcrlngo of scrotum, 570 
Intestine actinomycosis 414, 415 
atresia 360 
botr^omycosis 414 
carcinoma, 419 

cccitis, acute phlcgmonou* 411 
colitis acute phlegmonous 411 
mucous, 4 1 3 
regional, 414 
spastic 413 
ulcerative, 411 
cysts 3CC 
diaphragms, SCO 
diverticula 367 
diverticulum, Meckel s, 370 
dupbcations, 366 
eDuometnous 418 
granuloma pyogcnicum 414 
inflammation 371,411 
non '^cifie 371 411 
speciflc 414 
intussusception, 422 
large 40G 
anatomy, 400 
carcinoma 419 
congenital anomalies 407 
mcgacolon 408 
diverticula 409 
diverticulitis 409 
diverticulosis 409 
embryology 406 
fecal hstula, 423 
fistula fecal, 423 
foreign bodies 423 
Hirschsprung s disease 408 
intussusception, 422 
mechanical disturbances 422 
megacolon, 408 
obstruction 423 
volvulus 422 
lymphoblastoma 422 
mechanical disturbances 422 
Mechel s diverticulum, 370 
ine'=eiitcric cysts 368 
pancreatic inclu’^ions 3Ga 
phlegmonous enteritis, 371 
polyposis 416 
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Intestine, polyps, 415 

rotation, failure of normal, 365 
rupture, 422 
small, 363 
adenoma, 379 
anatomy, 363 
argentaffinoma, 382 
Boeck’s sarcoid, 374 
carcinoid, tumors, 382 
carcinoma, 380 
congenital anomalies, 365 
Ciohn’s disease, 376 
duodenal ulcer, 372 
vagotomy in, 373 
embryology, 363 

enteritis, acute phlegmonous, 371 
foreign bodies in, 388 
hemangioma, 379 
ileus, meconium, 388 
paralytic, 388 
inflammations, specific, 374 
intussusception, 386 
leiomyosarcoma, 383 
lipoma, 380 
lymphoblastomas, 384 
mechanical disturbances, 385 
meconium ileus, 388 
melanoblastoma, 385 
mesenteiic thrombosis, 387 
neurofibrosarcoma, 383 
obstruction of, 389 
occlusions of mesenteiic vessels, 387 
omphalocele, 365 
paialytic ileus, 388 
legional enteritis, 376 
rupture, 388 
secondary tumors, 385 
syphilis, 374 
terminal ileitis, 376 
thrombosis of mesenteiic vessels, 387 
tuberculosis, 374 
tumors, 378 
secondary, 385 
signs and symptoms in, 378 
ulcer, duodenal, 372 
umbilical heinia, 365 
volvulus, 387 
stenosis, 366 
syphilis, 415 
transposition, 365 
tuberculosis, 414 
tumors, 415 
volvulus, 422 

Intussusception of appendix, 403 
of laige intestine, 422 
of small intestine, 386 
of stomach, 357 

Irradiation neciosis of bones, 660 
Islet cell tumors, of panel eas, 478 
Inversion, of uterus, 600 
Involucrum, in osteomyelitis, 630 

J 

Jaundice, 470 
hemolytic, 502 
Jaws, fractures of, 298 
Joint mice, 670, 672 
Joints, 663 
anatomy, 663 


Joints, arthritis, 664 

acute suppurative, 664 
allergic, 664 
degenerative, 669 
hemophilic, 671 
Marie-Strumpell, 669 
rheumatic, 667 
rheumatoid, 667, 699 
syphilitic, 666 
traumatic, 665 
tuberculous, 665 
Baker’s cyst, 673 
Charcot’s joint, 666 
congenital anomalies, 663 
contusions, 673 
cyst. Baker’s, 673 
embryology, 663 
gout, 670 

Herberden’s node, 671 
hemophilic arthritis, 671 
hypertrophic pulmonary osteoar- 
thropathy, 671 
inflammations, 664 
j'oint mice, 670, 672 
Marie-Strumpell arthritis, 669 
mechanical disturbances, 672 
osteo-arthritis, 669 

osteoarthropathy, hypertrophic pul- 
monary, 671 

osteochonaritis dissecans, 670 
rheumatic arthritis, 667 
subcutaneous nodule, 667 
rheumatoid arthritis, 667, 669 
subcutaneous nodule, 668 
sprams, 673 
Still’s disease, 669 
synovioma, 672 
tumors, 671 

K 

Kaposi’s sarcoma, 59 
Katagener’s triad, 169 
Keloid, 64 

Keratosis of larynx, 141 
Kidney, 523 

actinomycosis, 526 
anatomy, 523 

aneurysm of renal artery, 535 
calculi, 537 
carbuncle, 526 
carcinoma, 530 
congenital anomalies, 525 
cortical necrosis, bilateral, 536 
cysts, 525 
Dietl’s crisis, 537 
ectopica, 525 
embryoma, 52 
Giawitz, tumor, 530 
hemangioma, 529 
hematuria, 537 
horseshoe kidney, 525 
hydronephrosis, 539 
hypernephroma, 530 _ 
hypertension, renal, 535 
iniiammations, 526 
mechanical distuibances, 531 
nephioptosis, 537 
nephrosis, 534 

obstruction, of iirinarv tiact. 538 



I\DF\ 


G97 


Kulnej, perinephric abscess, 52G 
I»rmephritis 520 
puUcjslic kidia> o2o 
pjilonepliritis 527 
pjoiuphrosii 539 
Kiial arlerj, ancur>sm of 535 
changes in sicondarj shock 534 
IniHrtension 53o 
sjpfiihs 520 
trauma 53G 
tuberculosis 528 
tumors 529 

unnarj tract obstruction 538 
W ilin s tumor 532 
Kunbach s disease 032 
Kohler s ehsease 032 
Knuro'is eif penis 547 
of vulva 577 
krukeiiberg tumor 014 


I vcLHATioKs of scrotum 571 
Iar\nj,eal cjbt 133 
obslruclion 152 
btndor congenital 132 
Mel) congenital 132 
larjngitis 135 
actinorov eotic 13Q 
acute 13o 
blastomMotic 13*1 
chronic h)!)crtrophic 130 
non specihc 13o 
Kjiccilie 13b 
sjpliihtic 130 
tulxrculous 130 
Iair>ngucclc 134 
Larjiix 131 
actuioni>coais 130 
acute lar>ngitis 13a 
adenoma 142 
am>luid tumors 145 
unatom> 131 
Hoeck b sarcoid 130 
hUstom) cosis 130 
carcinoma 143 
eliondroma 147 

chronic hvperlrophic larjngitjs 130 
congenital anomalies 132 
btndor 132 
web 132 
c>sls 133 
embrjologv 131 
foreign bodn s 152 
glaniiers 13G 
Ik mangiom v 14G 
in(i unmation 135 
kiritosis 141 
Ur>ngeal obstruction I52 
larvngocck 134 
leprosj I3b 

meclnnical distuibancca lo2 

/MU)t>ijijJoma 140 

non pecilie inflammation 13a 

nipilloina 142 
poKps 144 

po^Piperative piral>sis of eocal cords 

stleromi 130 

inllunmation 13c 


Lat^nx slridor, congciiitkl, 132 
s>philis,130 
trauma 1 52 
tuberculosis 130 
tumors 140 
neb congenital 132 
Lateral alicrrant thyroids 212 
Lctj, I'erlbe s disease, 031 
Lcionijonu of stomach. 3o0 
Lcioni>osarconia of small intestine, 883 
of stomach 3oo 
Leprosy of large intestine, 414 
of larynx 13G 
of nose 117 
of skin 30 

Letlcrcr bine s disease 034 
leukemia 491 
Leukemuls 03 
Leukoplakia of mouth 2S8 
of penis, 5 48 
of vulva 577 
Leukosarcoma 492 
Ixiydig tumors, of testicle 5C0 
Lielicn pUnus of perns 547 
Lingual thyroid 211 
Lipoiel pneumonia, 177 
storage diseases of hone 034 
Lipoma of mediastinum 2o4 
of skin 51 

of small intestine 380 
Li|>osarcoma of bone CoS 
of skin o2 
Iithopcclion COG 
I ivedo reticularis CS 
Uver 448 

abscess amcbic 452 
pyogenic 451 
adenoma 45G 
amibie abscess 452 
anatomy 44S 
Banti 8 syndrome 4C0 
biliary cirrhosis 45a 
carcinoma primary, 450 
secondary -ij'J 
cirrhosis 453 
biliary 455 
pigmentary 455 
portal 454 

congenital anomalies 450 
Cru^ilhier liaumgarten disease, 450 

cysts 4W 
embryology 443 
esophageal varices 4G0 
hemangioma 45G 
inflamnutions 451 
mctliaiucal divturbann s 4')y 
pigmentary ciirhnsi-. 4 ,j 5 
portal ciirhosis 454 

hypertension 4rrf) 
pyk phlebitis 4„l 
syphilis 453 
fuhcrruiosis 453 
tumors 455 
secondare 439 
I udwigs angina 2S0 
I ung 164 
al^rr<uit IGl 
abscess 173 
accevsiry IGl 
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Lung, acquired cysts, 168 
agenesis, 165 
anatomy, 155 
arteiio-venous fistula, 180 
atelectasis, postoperative, 193 
benign adenoma, 179 
bionchial fistulas, 192 
bronchiectasis, 169 
broncholiths, 195 
carcinoma, 184 
chondroma, 182 

complications, postoperative, 193 
congenital anomalies, 164 
cysts, 166 
cystic disease, 166 
cysts, acquired, 168 
congenital, 166 
emboli, 193 
embryology, 155 
foreign bodies, 194 
hamartoma, 182 
hemangioma, 183 
infarct, 193 
inflammation, 169 
Katagener's triad, 169 
lipoid pneumonia, 177 
Masson bodies, 172 
mechanical disturbances, 192 
pneumonectomy, indications for, 192 
pneumonia, postoperative, 193 
postoperative complications, 193' 
ruptuie of bronchus, 196 
secondary tumois, 191 
situs inversus, 168 
tuberculosis, 175 
trauma, 196 
tumois, 178 
secondary, 191 
Lupus vulgaris, 28 
Luschka’s crypts of gallbladder, 462 
Lycopodium granuloma of peritoneum,439 
Lye poisoning, 315 
Lymph nodes, 484 
anatomy, 484 
brucellosis, 486 
cervical enlargements of, 241 
congenital anomalies, 485 
elephantiasis, 497 
embryology, 484 
filariasis, 488 
Gaucher’s disease, 485 
giant follicular lymphoblastoma, 496 
Hand-Schuller-Christian’s diseasc,485 
Hodgkin’s disease, 494 
infectious lymphocytosis, 488 
mononucleosis, 487 
inflammations, 485 
non-specific, 485 
specific, 485 
leukemia, 491 
leukosarcoma, 492 

lymphadenitis, acute, non-spccific,486 
chronic, non-specific, 486 
non-specific, mesenteric, 487 
lymphedema, 497 
lymphoblastomas, 490 
lymphosarcoma, 495 
mechanical disturbances, 197 
of cervical, 242 
of mediastinal, 2o2 


Lymph nodes, mediastinal enlargement of 
252 ’ 

metastatic carcinoma of mediastinal 
252 

Niemann-Pick’s disease, 485 
obstruction lymphatics, 497 
reticulum cell sarcoma, 493 
rupture lymphatic trunks, 497 
scrofula, 241 

secondary tumors of cervical, 242 
syphilis, 490 
tuberculosis, 488 
of cervical, 241 
tularemia, 486 
tumois, 490 
secondary, 496 
Lymphadenitis, 22 
acute, non-specific, 486 
chronic, non-specific, 486 
non-specific, mesenteric, 487 
Lymphangitis, 22 
Lymphangioma, 19 
cavernous, 19 
cystic hygroma, 20 
of skin, 16 
simple, 19 

Lymphatic system, see lymph nodes 
Lymphedema, 497 

Lymphoblastic lymphosarcoma of bone, 
655 

Lymphoblastomas, 490 
of bone, 657 
of large intestine, 422 
of small intestine, 384 
of spleen, 500 
of stomach, 356 
Lymphoepithelioma, 295 
Lymphogranuloma inguinale of anus, 
426 

Lymphopathia venereum of anus, 426 
of scrotum, 570 
of vulva, 577 
Lymphosarcoma, 495 
of appendix, 400 
of spleen, 500 


Malakoplakia, 516 
Male genital system, 544 
embryology, 544 
Malignant melanoma, 14 
tumors of testicle, 566 
Marie-Strumpell arthritis, 669 
Masculinovoblastoraa, 615 
Masson bodies, 172 
Mechanical disturbances of anus, 429 
of appendix, 401 
of bile ducts, 468 
of bladder, 520 
of bone, 658 
of breast, 100 

of cervical lymph nodes, 2 12 
of epididymis, 563 
of esophagus, 323 
of fallopian tubes, 605 
of gallbladder, 468 
of joints, 072 
of kidney, 531 
of large mtestine, 422 
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Mechanical dislurbaiices of larMix, 152 
of liver 459 
of lung 192 

of Ijinphatic 'ijstcm 497 

of mediastinal Ijmph nodes 252 

of mediastinum 261 

of mouth 298 

of nose 127 

of ovaries, 616 

of pancreas 480 

of paratlnroid glands, 236 

ofpelvi's 523 

of penis 550 

of peritoneum 443 

of placenta, 621 

of pleural cavity 203 

of prostate 560 

of saliv ary glands 307 

of scrotum, 571 

of seminal vesicles, 561 

of sinuses. 127 

of skeletal muscles 684 

of skin 64 

of small intestine 385 
of spleen 502 
of stomach, 356 
of tendons, 676 
of testicle, 569 
ofthjmus 251 
of thyroid, 232 
of trachea 163 
of ureter, 523 
of urethra, 512 
of uterus GOO 
of vacina, 584 
of vulv 1 680 

Meckel a diverticulum, 370 

Motonium ileus 388 

Mediastinal abscess 253 
cysts 259 

Mediastinitis acute 253 
gangrenous 253 
phlegmonous 253 

Mediastinum 244 
abscess 263 
bronchial cysts 2o9 
congenital anomalies 252 
emphysema of, 261 
foreim bodies m 261 
ganglioneuroma 256 
gastroenteric cysts 260 
goiter, 260 
inflammation 253 
lipoma 254 

mechanical disturbances 261 
mediastinal cysts 259 
mediastmitis gangrenous 253 
non specific acute 2o3 
phlegmonous 253 
neuroblastoma 256 
neurogenic neoplasms 2o4 
opening in anterior portion 252 
pericardial celomic cysts 200 
soft tissues of 2o2 
sympathoblastoma 256 
teratoid cysts 257 
tumors 257 
thyroid tissue in 260 
tumors 254 

Mediterranean anemia 504 


Medullary carcinoma of breast, 91 
Mcgncolon congenital, 408 
RUig s sy ndrome, 204, 012 
Melanism, 11 
Melanoblastoma, 14 
of anus, 429 
of skin, 55 

of small intestine 385 
Menorrhagia, 601 
Menstruation, 585 
anovulatory, 587 
Mesenteric cysts 368 
thrombosis 3S7 
Mtsonephroma of ovaries 614 
Mesothelioma of pleura 200 
Metrorrhagia 601 
Milkulicz s cells 118 
disease SOI 
syndrome 302 
Mixed tumors of mouth 289 
of salivary glands, 303 
of skin 62 
of uterus 699 
Mole 11 13 

MoHuscum contagiosum 35 
Monckeberg 6 sclerosis 68 
Mongolian spots 16 
Monorchism, 565 
Mouth, 275 

abscess, peritonsillar, 282 
actinomycosis 285 
adamanlinoblastoma 291 
adamantinoma, 291 
anatomy, 276 
angma Ludwig a 280 
blastomycosis 283 
Boeck s sarcoid 283 
cancrum ons 280 
carcinoma 292 
cleft lip, 278 
palate 278 

congenital anomalies, 277 
embryology 27o 
epidermoid cy sts 2S6 
epulis, 289 

fractures, of ]a\\s 298 
gangrenous stomatitis 280 
gingivostomatitis traumatic 298 
glanders 283 
fiairy tongue 280 
histoplasmosis 283 
Hutchinson s teeth 283 
inflammation, 279 
jaws fractures of, 208 
leprosy 283 
leukoplakia 288 
bp cleft 278 
Ludvv ig s angina 280 
lymphoepithelioma 295 
lymphopathia ventreum, 283 
mechanical disturbances 298 
mixed tumors, 289 
noma 280 

non specific inflammations, 279 
odontogenic tumors 290 
palate cleft 278 
peritonsillar abscess 282 
quinsy 282 
fachminke tumor, 295 
sdcroma 2^ 
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Mouth, specific inflammations, 283 
stomatitis, gangrenous, 280 
syphilis, 283 
syphilitic rhagades, 283 
teeth, trauma to, 298 
tongue, hairy, 280 
tonsillitis, 281 
trauma, to the teeth, 298 
traumatic gingivostomatitis, 298 
tuberculosis, 284 
tumors, 286 
Vincent’s infection, 279 
Mucinous carcinoma of breast, 95 
Mucocele, of appendix, 401 
Mumps, 300 
Muscles, anatomy, 663 
embryology, 663 
skeletal, 66 

Muscular dystrophy, progressive, 678 
Myasthenia gravis, 247 
Mycoses, of skin, 31 
Mycosis fungoides, 63 
Myelofibrosis, 645 
Myeloma, of bone, 653 
Myoblastoma, granular cell, 683 
Myoma of esophagus, 317 
of uterus, 592 

Myometrium, hypertrophy of, 592 
Myositis ossificans, 680 
suppurative, 679 
Myxedema, 211 
postoperative, 232 
Myxoma, of skin, 50 
Myxosarcoma, of skin, 51 

N 

Neck, 209 

Necrosis, aseptic, of bone, 631 
irradiation of bone, 660 
Nephroptosis, 537 

Neuroblastoma of mediastinum, 256 
Neurofibroma of larynx, 146 
of skin, 58 

Neurofibromatosis, 58 
of bone, 640 

Neurofibrosarcoma, of small intestine, 383 
Neurogenic tumois, of mediastinum, 254 
Neuioma, of skin, 57 
Neutropenia, piimary splenic, 504 
Nevus, 11, 13, 16, 38 
Niemann-Pick’s disease, 54, 485 
of bone, 634 

Nipple, bleeding from, 100 
Paget’s disease, 87 
Noma, 280 

Non-specific inflammation, of larynx, 135 
of nose, 107 
of sinuses, 107 
Nose, 103 
acute rhinitis, 107 
alleigic rhinitis, 110 
anatomy, 103 
atrophic ihimtis, 111 
Boeck’s sarcoid, 1 14 
caicinoma, 124 
cerebrospinal i hinoi rhea, 128 
chronic non-specific ihinfiis, 10 J 
congenital anoniahes, 105 
dermoid C3'sts, 105 


Nose, embryology, 103 
encephalomenmgomyelocele, 105 
epistaxis, 127 
fissural cysts, 105 
foreign bodies, 127 
glanders, 115 
hemorrhage, 127 
inflammation, 107 
leprosy, 117 

' mechanical distuibances, 127 
Mikulicz’s cells, 118 
non-specific inflammation, 107 
ossifying fibroma, 123 
ozena. 111 
polyp, 121 
rhinitis, 107 
rhmoscleroma, 117 
rhinosporidiosis, 119 
scleroma, 117 
specific inflammation, 1 13 
syphilis, 114 
trauma, 127 
tuberculosis, 113 
tumors, 120 

O 

Obstruction of bladder, 520 
of large intestine, 423 
of larynx, 152 
of lymphatic ti unks, 497 
of pelvis, 523 
of small intestine, 389 
of stomach, 359 
of trachea, 163 
of ureter, 523 
of urinary tract, 538 
to urethra, 513 
Odontogenic tumors, 290 
Omentum, infarction of, 445 
toision of, 445 
Omphalocele, 365 
Oophoritis, 607 

Orchitis, acute non-specific, 566 
mumps, 566 

Osgood-Schlatter's disease, 631 
Ossifying fibioma of mandible, 123 
of maxilla, 123 
Osteitis deformans, 644 
fibiosa cystica, 641 
Osteo-arthritis, 669 

Osteoai thropathy, hypcrti ophic pulmon- 
ary, 671 

Osteochondritis dissecans, 670 
Osteogenesis impel fecta, 628 
Osteoid osteoma, 636 
Osteoma of bone, 635 
of skin, 11 

Osteomyelitis, 22, 629 
hematogenous, 629 
non-specific, 629 
specific, 629 
Osteosaicoma, 616 
osteoblastic, 647 
osteolytic, 6iS 
Osteoscleiosis, 615 
Ovaiies, GOO 
adrenal adenoma, 615 
ic-sts, (K)7 
aimtoniy, 006 
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OvantS arrhcnobbstonia, 615 
Brenner s tumors, 015 
carcinomi 012 
chorionopifJieJioina 014 
congenita! anomalies 007 
corpus luttum cj&ts, 008 
cjstadcnoma pseudomucinous, 610 
serous, GOO 

cjsis corpus Julcum, 003 
dermoid Gll 
follicle 608 

germinal inclusion 608 
dermoKl Oil 
djsgerminotna 615 
endometriosis 008 
fibroma, Oil 
follicle cj Sts OOS 
eerminal inclusion cj sts OOS 
Cianulosa (ell tumors 6l5 
inflammations 007 
Krukenlicrg tumor 014 
masculino' oblastoma 015 
mechanical disturbances CIO 
Meigas^ndromo 012 
mesonephrome 014 
oophoritis 007 
ovotestia 007 

pseudomucinous cMitadenoma 610 
Kcondarj tumors 614 
sirous ct«tadcnoma OQO 
struma otain 611 
theca cell tumors 615 
torsion 610 
tumors 007 
setondarv 614 
Ovotc tis 007 
Ozena 111 


P 

ParcT s disease of bone 044 
of nipple 87 
of penis 648 

Panccustsjndromc, 201 242 
Isnhcmatopenia, pnmarj splenic 504 
Pancreas 471 
acct'Sorj pancreases 472 
anatom} 471 
annular pancreas 472 
calcinosis 480 
calculi 4S0 
carcinoma 470 
congenital anoinahca, 472 
cjsts sohtar} 473 
cmbrjologi 471 
fibrocj Stic disease 472 
hjpogljcemia 478 
inflammations 474 
islet cell tumors 478 
mechanical clisturbanccs 480 
pancreatic necrosis 474 
pancreatitis acute, 474 
chronic 475 
rupture 480 
secondary tumors 470 
tumors 470 

lancKatic inclusions m small intestine 
365 

necrosis 474 
IWrCatiMs ncutc 474 


Pancreatitis chronic 475 

Pa^lary ejsUdcnoma Ijmphomatosum, 

Papilloma of duct of bicast, SO 
ofiarjnx 142 
of perns, 540 
of skin, 37 
of stomach 348 
of urethra 511 
Patent ductus arteriosus 204 
Paral} tic dcus 388 
Pataphiiriosis 546 
Paiathyruid glands 233 
adenoma 234 
anatomy 233 
congenital anomalies, 234 
cmbtyolog} 233 
hyperplasia 234 
mechanical disturbances, 230 
tclanv, 230 
tumois, 234 
Paronjchia 21 
Paiotitis acute 300 
epidemic 300 
Pccliculosw pubis oTO 
IMves of kulncjs, see uretcis and pelves 
Penile horn 540 
Penis o4o 
anatomy 545 
balanitis acute o4C 
xerolica obliterans 547 
Bottcn s disease, 540 
calculi 5o0 
carcinoma 549 
condyloma aceuminatum, 74!) 
latum 546 

congenita) anomalies o40 
erythroplasia of Queyiat 548 
furumh 548 
gangicoe 546 
herpes progenitalis 547 
histoplasmosis o46 
incarceration 551 
inflammations 546 
krauiOMs 547 
leukoplakia 548 
lichen planus o47 
inechaiiicat dibturbanees 550 
Page t a disease 548 
papilloma 549 
paraphimosis 546 
penile horn o49 
Peyronies disea-D 547 
phiraoMs 546 
plastic induration 547 
pre cancerous lesions 548 
priapism 651 
secondary tumors, 550 
syphilis 640 

traumatic avulsion of skin, 550 
tuberculosis 548 
tumon> 548 
secondary 5a0 

Peptic ulceration of esophagus 314 
Perforation of bladder 520 
o/eaophagus 328 
Periarteritte nodosa 681 
Pcncardial cclonic cy sts, of mediastinum 
260 

Perinephric abscess 520 
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Perinephritis, 526 

Peiitoneum and letroperitoneum, 433 
adhesions, 443 
anatomy, 433 

anomalies at the umbilicus, 434 
chronic specific inflammations, 435 
congenital anomalies, 433 
cysts, echinococcus, 442 
echinococcus cysts, 442 
embiyology, 433 
endometiiosis, 434 
foreign bodies, 444 
gianulomas, 435 
hernia, 434 

infarction pf omentum, 445 
inflammations, 435 
chronic specific, 435 
lycopodium gianuloma, 439 
mechanical disturbances, 443 
omentum, infarction of, 445 
torsion of, 445 
peiitonitis, 435 
acute, 436 
pneumococcic, 436 
secondary, 436 
tuberculous, 438 
pneumococcic peritonitis, 436 
pseudomyzxoma, 442 
talcum powder gianuloma, 439 
toision of omentum, 445 
tiauma, 444 
tuberculosis, 438 
tumors, 440 
secondary, 441 
umbilicus, anomalies of, 434 
Peritonitis, 435 
acute, 435, 436 
chionic specific, 435 
following appendicitis, 396 
salpingitis, 603 
granulomatous, 435 
lycopodium, 439 
pneumococcic, 436 
primary, 436 
secondary, 436 
talcum powder, 439 
tubeiculous, 438 
Peiitonsillai abscess, 282 
Peyronie’s disease, 547 
Phaiynx, 275 

abscess, letiopharyngeal, 282 
actinomycosis, 285 
anatomy, 276 
carcinoma, 292 
congenital anomalies, 278 
embryology, 275 
inflammation, 279 
lymphoepithelioma, 295 
mixed tumors, 289 
retropharyngeal abscess, 282 
Schmmke tumor, 295 
specific inflammations, 283 
syphilis, 283 
tubcieulosis, 284 
tumois, 286 

Phlegmonous gastritis, 337 
Phimosis, 516 

Phlegmon, of skin, -1 , om 

Pliysiologj', of thyroid glaiiik -10 
Phytol)e/oar^, in fttomacli, 


Pilonidal sinus, 12 
Placenta, 616 
accreta, 621 
anatomy, 617 
calcification, 621 
chorionepithehoma, 619 
circumvallata, 617 
congenital anomalies, 617 
embryology, 616 
endometritis, syncytial, 620 
erythroblastosis, 618 
histology, 616 
hydatidifoim mole, 618 
infarction, 621 
inflammation, 617 
knots of umbilical cord, 621 
mechanical disturbances, 621 
placenta accieta, 621 
piaevia, 621 
succenturiate lobe, 617 
syncytial endometritis, 620 
syncytioma, 620 
syphilis, 617 
tuberculosis, 617 
tumors, 618 

velamentous insertion of cord, 617 
Plasma cell mastitis, 78 
Plasmacytoma of bone, 653 
Plastic induration of penis, 547 
Pleura, 196 
adhesions, 197 
benign tumors, 199 
chylothoiax, 204 
chylous effusion, 204 
empyema, 196, 205 
foreign bodies, 205 
giant sarcoma, 199 
hemorrhagic effusion, 204 
inflammation, 196 
malignant tumors, 199 
mechanical disturbances, 203 
Meig’s syndrome, 204 
mesothelioma, 200 
Pancoast syndrome, 201 
pleural effusion, 203 
pleuiisy, 196 
pneumothorax, 204 
pyogenic empyema, 196 
serous effusion, 203 
tuberculous empyema, 199 
trauma, 205 
tumois, 199 

of thoiacic inlet, 201 
secondary, 201 
Pleuial effusion, 203 
Pleurisy, 196 

Plummcr-Vinson syndrome, 324 
Pneumonectomy, indications for, 192 
Pneumonia, postopeiativc, 193 
Pneumothorax, 204 
Poliomyelitis, lesions in muscles, 679 
Polycystic kidney, 525 
Polydactyhsm, 627 
Pot 3 'ps of cervix, 591 
of endometrium, 591 
of largo intestine, 415 
of larynx, 1 14 
of nose, 121 
of sinuses, 121 
of stomach, 3 IS 
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Pol>posi«i of large inte-stinc 41G 
Portal h>perten«»on. 4G0 
Posterior right •subclavian artcrj 206 
Postmenopausal bleeding GOl 
Postoperative complications of lung 15)3 
Pro cancerous le’sions of peni'' 548 
Pregnancy ectopic, GOo 
Priapism 551 
Procidentia of uterus GOO 
Progressive muscular dystrophy 678 
Prolapse of uterus GOO 
Prostate 5ol 
anatomy 5ol 
benign hj-pcrplasia 5o5 
hypertrophy 5o5 
calculus 5C0 
carcinoma 557 
congenital anomalies 532 
cjsts 552 
diverticula 5a3 
hyperplasia, benign 555 
hypertrophy benign SSo 
infarct 560 
inflammations, 5o3 
mochanical disturbances 563 
prostatitis granulomatous, 554 
non specific 553 
tuberculous 5o4 
sarcomas 560 
tumors 654 

Prostatic secretions, 581 
Prostatitis granulomatous 5o4 
non speciuc 5o3 
tuberculous 554 
Pscudohcrmaphrodism 565 
Pseudomyxoma, of peritoneum 442 
Psoriasis 34 

Pulmonary artery atresia of 272 
stenosis of 272 

PulMon diverticula of esophagus 323 
Purpura primary thrombocytopenic 503 
Py eutis, prolifcrativ o 522 
Pyelonephritis 527 
Pylephlebitis 396 451 
Pyometrium 589 
Pyovalpmx 003 
Pyonephrosis 539 


Quinsy, 282 




R 

Ranul-v 307 
Raynaud s di'>ea'>o, 68 
Reduplication of urethra 510 
Regional enteritis 376 
Reiter s disease 511 
Renal artery aneurysm of, 535 
clianges in secondary shock 534 
hypertension, 535 
Reticulum cell sarcoma 493 
Retroflexion of uterus GOO 
Retropharyngeal abscess 282 
Retroversion of uterus 600 
Rhabdomyosarcoma 6S3 
Rheumatic arthritis 667 
subcutaneous nodule GG7 
Rheumatoid arthritis 6G7 
subcutaneous nodule CCS 


Rhinitis 107 
acute 107 
allergic 110 
atrophic, 111 
chrome non sjKcifac 109 
s|)ecific 113 
syphilitic 114 
tuberculous 113 
Rhinophyma, 4 
Khinorrhca cerebrospinal 128 
Rhinoacleroma sccbcleronia 
of nose 117 
Rhino'pondiosis 119 
Rib anomalies of first C27 
supernumerary G27 
Kicdelsstruma 215 
Right sided aortic arch 2CS 
Recent ulcer 41 

Rupture of adductor muscles, C84 
of bronchus 19G 
of gallbladder, 4C8 
of large intestine 422 
of lymphatic trunks 497 
of pancreas 480 
of small mtcstine 3S8 
of spleen 502 
of stomach 3o9 
of tendons C77 
of uterus COO 
of vagina 581 


S 

SeuwRV glands 298 
acute parotitis 300 
adcQolymphoma 30G 
anatomy 200 
calculi 307 
carcinoma 30o 
chronic inflammation 301 
congenital anomalies 300 
embryology 298 
epidemic parotitis 300 
fistula 307 
inflammation 300 
ineehanical disturbances 307 
Mikulicz s disease 301 
syndrome 302 
mixed tumor ^3 
mumps, 300 

papillary crystadenoma lymphoma 
tosum 30G 
ranula 307 
sulectasis 300 
tuberculosis 301 
tumors 303 

Salpin(,itis G02 
acute G02 
chronic G02 
follicular, COS 
isthmica nodosa G03 
tuberculous 603 

Sarcoma botryoides of vagina oS3 
of bladder 517 
of breast 98 
of prostate, 5C0 
of trachea 1C2 
of uterus 59S 
of V agina 583 

Scalenus anticus syndrome, 078 
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Perinephritis, 526 

Peritoneum and retroperitoneum, 433 
adhesions, 443 
anatomy, 433 

anomalies at the umbilicus, 434 
chronic specific inflammations, 435 
congenital anomalies, 433 
cysts, echinococcus, 442 
echinococcus cysts, 442 
embryology, 433 
endometriosis, 434 
foreign bodies, 444 
granulomas, 435 
heinia, 434 

infarction of omentum, 445 
inflammations, 435 
chronic specific, 435 
lycopodium granuloma, 439 
mechamcal distuibances, 443 
omentum, infarction of, 445 
torsion of, 445 
peritonitis, 435 
acute, 436 
pneumococcic, 436 
secondary, 436 
tubeiculous, 438 
pneumococcic peritonitis, 436 
pseudomyzxoma, 442 
talcum powder gianuloma, 439 
torsion of omentum, 445 
tiauma, 444 
tuberculosis, 438 
tumors, 440 
secondaiy, 441 
umbilicus, anomalies of, 434 
Peritonitis, 435 
acute, 435, 436 
chronic specific, 435 
following appendicitis, 396 
salpingitis, 603 
granulomatous, 435 
lycopodium, 439 
pneumococcic, 436 
primal y, 436 
secondary, 436 
talcum powder, 439 
tuberculous, 438 
Peritonsillai abscess, 282 
Peyionie’s disease, 547 
Pharynx, 275 

abscess, letropharyngeal, 282 
actinomycosis, 285 
anatomy, 276 


carcinoma, 292 
congenital anomalies, 278 
embryology, 275 
inflammation, 279 
lymphoepithelioma, 295 
mixed tumors, 289 
retrophaiyngeal abscess, 282 
Schminke tumor, 295 
specific inflammations, 283 
syphilis, 283 
tuberculosis, 284 
tumois, 286 

Phlegmonous gastritis, 337 

Phimosis, 546 

Phlegmon, of skin, 21 , oin 

Physiology, of thyroid gland 210 

Phytobezoars, m stomach, 


Pilonidal sinus, 12 
Placenta, 616 
accreta, 621 
anatomy, 617 
calcification, 621 
chorionepithehoma, 619 
circumvallata, 617 
congenital anomalies, 617 
embryology, 616 
endometritis, syncytial, 620 
erythioblastosis, 618 
histology, 616 
hydatidifoim mole, 618 
infarction, 621 
inflammation, 617 
knots of umbilical cord, 621 
mechanical disturbances, 621 
placenta accreta, 621 
praevia, 621 
succentm late lobe, 617 
syncytial endometritis, 620 
syncytioma, 620 
syphilis, 617 
tuberculosis, 617 
tumors, 618 

velamentous insertion of coid, 617 
Plasma cell mastitis, 78 
Plasmacytoma of bone, 653 
Plastic induration of penis, 547 
Pleura, 196 
adhesions, 197 
benign tumors, 199 
chylothorax, 204 
chylous effusion, 204 
empyema, 196, 205 
foieign bodies, 205 
giant sarcoma, 199 
hemorrhagic effusion, 204 
inflammation, 196 
malignant tumors, 199 
mechanical disturbances, 203 
Meig’s syndrome, 20.4 
mesothelioma, 200 
Pancoast syndrome, 201 
pleuial effusion, 203 
pleurisy, 196 
pneumothorax, 204 
pyogenic empyema, 196 
seious effusion, 203 
tuberculous empyema, 199 
trauma, 205 
tumors, 199 

of thoracic inlet, 201 
secondary, 201 
Pleuial effusion, 203 
Pleurisy, 196 

Plummer-Vmson syndrome, 324 
Pneumonectomy, indications for, 192 
Pneumonia, postoperative, 193 
Pneumothorax, 204 
Poliomyelitis, lesions m muscles, 679 
Polycystic kidney, 525 
Polydactylism, 627 
Polyps of cervix, 591 
of endometrium, 591 
of large intestine, 415 
of laiynx, 144 
of nose, 121 
of sinuses, 121 
of stomach, 348 
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S’^vn cjntlw-lioiwa adniyulc^ cj&licum of 
Brooke 47 
fibroma 47 
fibrosarcoma, 48 
furuncle 21 
giutitn'' Go 
glonnl tumor 01 
Ucuxantioma IG 
swvi^kx, VG 
hirbulism 1 
histologj y 
lii'toplaMnasis 84 
Hodgkin s disease, C3 
human bite 2 
hi dradcnoid carcinoma 47 
hidradenoma 40 
hi ircrtrichosis 11 
icthiosi' 11 
infl unmation, 20 
K i|K)'i b sarconia 50 
keloid 04 
leprosi, 30 
leukemida 03 
lipoma ol 
bjiovirtoma 52 
(ujiua vulgaris 28 
liMphangifima 10 lO 
mibgiunt melauom v (melanoblosUmm), 
13 

iiKolunKal di»turban«C3 04 
melanism 11 
melanoblastoma 13 
midline epithelial inclusions 11 
iniNcd tumor G2 
moles U 13 

TOollttseum eonUtiosVi'm 35 
Mongolian spots IS 
micoscs 31 
mi cosis fungoidcs 03 
mi soma 5 
lUisosarcoma 5 
neurofibroma 58 
nciirofibromatO'i', 58 
iwiviioma 57 
nous 11 13 10 38 
osteoma 11 
papilloma 37 
paronichia 21 
phlegmon 21 
pilomdal Sinus 12 
port vtine stain 17 
Pboriasis 34 
rhinophiina 45 
Scleroderma 310 
scrofuloderma 28 
sebaceous cist 44 
gland adenoma 45 
anomalies 11 
carcinoma 45 
iivperpiasia 45 
second iri neoplasms, 02 
sporotnehosis 32 
Raunmo basal cell carcinoma 42 
bciuamous coll carcinoma d'J 
sweat gland anomalies 11 
lunors IG 
Sipluhs 23 
tattoo G4 
tulHreuloaia 20 
tumors 37 


Skin, \cne.n il wart 37 
\cmica vulgaris 37 
von lUcklingliauscn s disease 58 
wart. 37 
\antfionm, 53 
boft cliaiieie of anus, 420 
bpasm of arteries 08 
Spasmodic torticollis GS 
bpcciGfi uiflemmatiQu of Uriiis., 130 
of mouth 2S3 
of nose 113 
of plnri nx 283 
of sinuses, 113 
oftl»>mus 240 
bpcrmatoiele 563 
bpina biliela, 027 
bplcen, 408 

abscess acute 409 

acccssori 499 

an itoniy, 498 

Bantis siiidtome 503 

coQ(^cnital anomalies 499 

Cooley s anemu 504 

echinococcus disease, 499 

cmbr>ologi 498 

eiidotliclioma 501 

Fcity 8 s\ ndromt 504 

giant follicular limphubUstunu 500 

licmangioma, 501 

liemoivtic jaundice 502 

Hodgkin » disease 500 

mflamniations 499 

uundiee hcniulitic 502 

limphoblastoma 500 

li mnhosarcoma 500 

Tnecnameil ihstuTbaTius &02 

Medilefranean anemia, 504 

neutropenia pnmari splenic 504 

paohiinatopcnia 503 

purjiuru, priinari thrombocj loiKnic 503 

rupture a02 

splenectomy, indications for, 505 
thalassemia 504 
tuberculosis 4')9 
tumors, 500 
secomlary 502 

'splcncclomi indications for oOo 
bpoiotrichosis of skin 32 
'sprains 073 

Squamous cell carcinoma of skin 39 
mtlapHsia of ocreix, 5S8 
Status Uiymieo-l>mphaticus 240 
Stenosis of pulmonarv artery 272 
of small intestine 3CG 
of urethra 510 
Sternum bifid 027 
btiU s disease 009 
Stomach 332 
adenoma 348 
anatomy 332 
bezoar 358 
earcinoina 3o0 
clecouia s;as,tci.tte 
congenital anomalies 334 
diaphragnutic hernu 335 
dncituula 33G 
embriologi 332 
fistufa ga'lrojejunocolic 350 
lorcigii bodies 359 
gastritis, acuti 337 
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Schistosomiasis, 517 
Schminke tumor, 295 
Scirrhous carcinoma of breast, 90 
Sclerodeima, esophageal lesions m, 316 
skin lesions in, 316 
Scleioma of larynx, 136 
of nose, 117 
of trachea, 159 
Scoliosis, 627 
Scrofula, 241 
Sciofuloderma, 28 
Scrotum, 570 
actinomycosis, 570 
anatomy, 570 
congenital anomalies, 570 
contusions, 571 
edema, 571 
epideimophytosis, 570 
furuncle, 570 
gangiene, 570 
gianuloma inguinale, 570 
inflammations, 570 
mtertiigo, 570 
laceiations, 571 
lymphopathia venereum, 570 
mechanical distuibances, 571 
pediculosis pubis, 570 
syphilis, 570 
traumatic avulsion, 571 
tumois, 570 

Sebaceous, adenoma, 45 
carcinoma, 45 
cyst, 43 
hypciplasia, 45 
gland, 45 
anomalies of, 1 1 

Secondary neoplasms, of skin, 62 
tumors of bones, 658 
of lung, 191 
of penis, 550 
of peiitoneum, 441 
of testicle, 566 
of trachea, 163 
Secietions, bronchial, 581 
piostatic, 581 
vaginal, 581 
Seminal, vesicles, 561 
anatomy, 561 
congenital anomalies, 561 
inflammations, 561 
mechanical distuibances, 561 
tumors, 561 
Septate vagina, 582 
Sequestrum, in osteomyelitis, 630 
Short esophagus, 313 
Skeletal muscles, 678 

amyotonia congenita, 678 
arteritis, temporal, 682 
congenital anomalies, 678 
dermatomyositis, 679 
desmoid tumois, 682 
fibroma, 682 

granular cell myoblastoma, 683 
hematoma of rectus abdominis muscle, 
684 

inflammations, 679 
mechanical distuibances, 684 
myobltistoinar, granular cell, 683 
myositis, 679 
ossificans, 680 


Skeletal muscles, pei iartcntis nodosa, 68: 
poliomyelitis, 679 

progressive muscular dystrophy, 678 
rhabdomyosarcoma, 683 
ruptuie, of adductoi muscles, 684 
scalenus anticus syndrome, 678 
spasmodic torticollis, 68 
suppurative myositis, 679 
temporal arteiitis, 682 
torticollis, spasmodic, 684 
trichinosis, 680 
tumors, 682 

Volkmann’s ischemic contracture, 68£ 
Zenker’s degeneration, 684 
Sialectasis, 300 
Sinuses, 103 
acute sinusitis, 107 
aerosinusitis, 128 
alleigic sinusitis, 110 
anatomy, 104 
caicinoma, 124 

chronic non-specific sinusitis, 109 
embiyology, 103 
foreign bodies, 128 
inflammation, 107 
mechanical distuibances, 127 
non-specific inflammation, 107 
ossifying fibroma, 123 
polyp, 121 
sinusitis, 107 
specific inflammation, 113 
trauma, 127 
tuberculosis, 113 
tumors, 120 
Sinusitis, 107 
acute, 107 
aeio, 128 
alleigic, 110 

chionic non-specific, 109 
specific, 113 
tuberculous, 113 
Situs inversus, 168 
Skin, 9 
abscess, 21 
actinomycosis, 32 
acute inflammation, 20 
albinism, 11 
angioma, 11, 13, 16 
angiosarcoma, 61 
anonychia, 11 
atrichosis, 11 
basal cell carcinoma, 41 
blastomycosis, 31 
Boeck’s sarcoid, 28 
Bowen’s disease, 43 
Broder’s classification of caicinoma, 40 
carbuncle, 21 
carcinoma, 28, 38 
cellulitis, 20 

chronic inflammation, 22 
clavus, 37 

coccidioidomycosis, 33 
condyloma acuminatum, 37 
congenital anomalies, 11 
ectodermal dysplasia, 11 
corn, 37 

cystic hygroma, 20 
dopa reaction, 13 
embryology, 9 
epidermoid cysts, 38 
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Tlialassemia 504 
Theca cell tumor, 61o 
Throraho-angiitia obliterans 07 
Thimoma malignant 248 
Tlij mus, 24 
acute absecS'LS, 240 
mOamination, 245 
anatom>, 244 
con^nital anomalies 245 
Dubois abscessc s, 240 
embrjologj 244 
hyperplasia, 246 
inflammation, 245 
malignant thymoma 243 
mechanical disturbances, 2ol 
myasthenia gravis 247 
persistent 240 
specific infiamination 246 
status thymico-lyniphaticus, 240 
syphilis 240 

thymoma malignant, 248 
tuberculosis 240 
tumors 246 

Thyroglossal cysts, sinuses, fistulas 212 
Thyroid crctmiam 211 
gland 200 

aberrant tin roids 211 212 
acute thyroiditis 214 
adenoma 222 
anatomy 209 
cachoua strumapnva 232 
carcinoma 226 

chronic non specific thyroitlitis 215 
specific thyroiditis, 21S 
congenital anomalies 211 
difiuse colloid goiter, 210 
hyperplasia 220 
ombryoloo, 209 
exophthalmic goiter, 220 
Graves di&case 220 
Hasliimoto a struma 217 
Hurthle cell tumor 230 
inflammation 214 
lateral abenant thyroids 212 
lingual thyroid 211 
mechamcal disturbances 232 
physiology 210 

postoiicraUve hyperthyroidism 232 
myxedema 232 
paralysis of vocal cords 232 
Hicdcl s struma 21^ 
secondary tumors 231 
struma ly mphomatosa 217 
syphilis 218 

thyroglo'sal n-mnants 212 
thyroiditis acute 214 
chronic 21^ 

non siwcific 215 
specific 218 
tuberculosis 218 
tumors 210 
secondary 231 
hyperthyroidism 211 
mediastinal 2G0 
Thyroiditis acute 214 
chrome 21o 

non sijecific 215 
spccihc 218 
sjphililic 218 
tuberculous 218 


Tongue hairv 2S0 
Tonsillitis 231 
Tonsils abscc-s 282 
inflamnution 2S1 
(]uuis> 232 

Torsion of fallojHan tubes 005 
of ointnlum 445 
of ovarian tumor, 016 
of ttstitle, 660 
Tortuollis Spasmodic 084 
Tmcluu 155 

acute mucopurulent tracheitis 158 
uiatoiny, 155 
blastomycosis 160 

rarcmonia 101 

chronic non specific tracheitis 159 
specific tracheitis, 150 
congtHilal anomalies IS? 
diverticulum 157 
cnibryologv 155 
foreign b^ics, 163 
mflaiiimatioii 158 
mechanical disturbances, 163 
obsiniclion of 163 
sarcoma 162 
scleroma 159 
secondary tumors 163 
syphilis ICO 
tuberculosis, 150 
>ra<l« il obstruction 163 
tracheoesophageal fistula 157 
traclicopathia osteoplostica IbO 
tracheotomy, 103 
trauma ICS 

tumors 

1 ruclieal diverticulum, 157 
obstruction 163 

Tracheitis acute mucopurulent 158 
chrome non specific 159 
specific 159 
syphilitic ICO 
tuberculous 259 

Trachto-csophagoal fistula 157 313 
Trachcopathia oRteoplaslica 100 
Tracheotomy 163 

Traction diverticula of esophagus 
323 

Transposition of small mtestme 365 
Trauma to appendix 403 
to boncsj 660 
to bronchus 196 
to chest 205 
to gallbladder 468 
to kidney, 530 
of larynx 152 
to lung 196 20o 
to nose, 127 
to pelvis 523 
to peritoneum 444 
to pleura 20a 
tosinuaes 127 
to teeth 298 
to testicle o69 
to trachea 163 
to ureter 523 
to urethra 513 
(o vulva 5S0 

Traumatic avulsion of skin of poms 550 
of scrotum 571 

Traumatic gingivostomatitis 298 
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Stomach, gastritis, chioiiic, 338 
atrophic, 339 
hypertrophic, 339 
superficial, 338 
gastrojejunocohc fistula, 356 
hemorrhage, 359 

hypertrophic pyloric stenosis, 334 
inflammation, 337 
non-specific, 337 
specific, 346 
intussusception, 357 
leiomyoma, 350 
leiomyosarcoma, 355 
lymphoblastomas, 356 
mechanical disturbances, 356 
obstruction, 359 
papilloma, 348 
phlegmonous gastritis, 337 
phytobezoars, 358 
polyp, 348 
rupture, 359 
stomal ulcer, 346 
suppurative gastritis, 337 
syphilis, 346 / 

trychobezoars, 358 
tuberculosis, 347 
tumors, 348 
ulcer, 339 
cause of, 339 
complications of, 344 
stomal, 346 
vagotomy in, 341 
volvulus, 358 
Stomal ulcer, 346 
Stomatitis, gangrenous, 280 
Struma lymphomatosa, 217 
ovariij 611 

Subclavian artery, posteiior right, 266 
Succenturiate lobe, of placenta, 617 
Superficial atresia, of vulva, 580 
Suppurative gastritis, 337 
Sweat glands, anomalies of, 11 
tumors of, 46 

Sympathoblastoma of bone, 658 
of mediastinum, 256 
Syncytial endometritis, 620 
Syncytioma, 620 
Syndactylism, 627 
Synechia, of vulva, 576 
Synovioma, 672 
Syphilis, acquiied, 23 
congenital, 26 
of anus, 426 
of bladder, 517 
of bone, 633 
of breast, 77 
of bursas, 675 
of ceivix, 589 
of esophagus, 317 
of fallopian tubes, 602 
of joints, 666 
of kidney, 526 
of large intestine, 415 
of larynx, 139 
of liver, 453 
of lymph nodes, 490 
of mouth, 283 


of nose, 114 
of penis, 546 
of pharynx, 284, 283 


Syphilis, of placenta, 617 
of rectum, 426 
of scrotom, 570 
of skin 23 

of small intestine, 374 
of stomach, 346 
of tendons, 675 
of testicle, 566 
of thymus, 246 
of trachea, 160 
of uiethra, 510 
of vulva, 577 
Syphilitic rhagades, 283 


Talcum powder granuloma, of pei itoneum, 
439 

Tattoo, 64 

Teeth, trauma to, 298 
Temporal arteritis, 682 
Tendons, 663, 674 
anatomy, 663 

Dupuytren’s contractuie, 676 
embryology, 663 
ganglion, 675 
giant cell tumois, 676 
inflammations, 674 
mechanical disturbances, 676 
rupture, 677 
syphilis, 675 

tenosynovitis, acute non-specific, 674 
chronic non-specific, 674 
tuberculosis, 67 
tumors, 675 
Tenosynovitis, 22 

acute non-specific, 674 
chronic non-specific, 674 
Teiatoid cysts, of mediastinum, 257 
tumors, of mediastinum, 257 
Terminal ileitis, 376 
j Testicle, 564 

actinomycosis, 566 
adrenal inclusions, 565 
anatomy, 564 
anorchism, 565 
aplasia, 565 

congenital anomalies, 564 
filaiiasis, 566 
hermaphrodism, 565 
hydrocele, 565 
hypoplasia, 565 
inflammations, 566 
Leydig tumors, 569 
malignant tumors, 566 
mechanical disturbances, 569 
monorchism, 565 
orchitis, acute non-specific, 566 
mumps, 566 

pseudoheimaphrodism, 565 
secondary tumors, 566 
splenic inclusions, 565 
syphilis, 566 
torsion, 569 
trauma, 569 
tuberculosis, 566 
tumors, 566 , _ , 

interstitial cell of Leydig, 569 
Tetany, parathyroid, 236 
Tetralogy of Fallot, 2 
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Urekra "ind ptlvo'! atiafom>,521 
carcinoma 523 
congenital aaomalit’* n21 
inflammations 522 
non specific 522 
ofkiiinejs o2l 
mechanical (listurlianci*! 523 
obstruction o23 

proliferatne p>efitis and uixtinti-' 

pjilitis 522 
trauma o23 
(ubcrculo IS j22 
tumors, o22 
ftccondarj 522 
urctenti', 522 
Urethra, uOU 
anatomv oOO 
atroMi 510 
Calculi al3 
carcinoma ol2 
Caruncle oil 
Congenital anomalie-' oOll 
\al\cs olO 
diverticula 510 
cpi padias 50'i 
k»tula 510 
foreign bodies ol2 
Lonococcal uicthr^tis oIO 
njjio padia«, oOO 
inflammation olO 
mcchanieal disturbances 512 
obstruction ol3 
papilloma 511 
rcauphcation, 510 
Reiter s disease 511 
stenosis 510 
sjphilis 510 
trauma 513 
tuberculo is 510 
tumors oil 
urethritis acute 510 
chronic 510 
e,ouocotcal 510 
valves congenital olO 
Urethritis acute 510 
chronic 510 
gonococcal olO 
proli/trative o22 
Urinarj bladder ste bladder 
sjstcm 508 
embrj ologj 508 
tract obstruction 538 
Utcru o84 

aJcnoacanthoma of cndomclnuJn o98 
anatoinj 584 
bleeding from GOl 
botrj Old tumors 500 


carcinoma oftervix 504 
of endometrium 5)6 
ccrvicilLs chronic o88 
non peciftc 588 
congenital anomalies 5S7 
d>smLnorrhca 001 
endometriosis 591 
endometritis 5S9 
endometrium o8o 
adenoacantlioma of 59 s 
hjiKrplasia of ,,90 
proliferative phase 586 


Uterus tndomotnum sccrc-torj phase, o87 
cpidcrmidization of cervnx 0S8 
hbrom^oma 592 
fibroHis uteri o92 
inflammations of cervix 588 
inversion, COO 

mictuQical disturbance® 600 
menorrhagia 601 
menstruation, 58o 
anovulatorj 587 
metrorrhagia, COl 
mixed tumors, 599 
rniorna SV2 

mvomctrium hj-pcrtroplij of o92 
pol>ps, 591 
cervical 592 
endometrial a92 
postmenopausal bleeding COl 
procidentia GOO 
prolapse coo 
P)omctrium 589 
retroflexion, 600 
retroversion 600 
rupture GOO 
sarcoma oOS 

squamous metaplasia, of cervix, 58$ 
sjpbibs oSO 
tuberculosis 589 
tumors oSO 

V 

VansA 580 
absence o82 
aQatom> 08O 
calculus o84 
carcinoma o83 
congenital anomalies 582 
cjsts o82 
hstulas 582 
foreign bodies 584 
imiKrloratc b>man 582 
inflammation 582 
meehimcal disturbances 584 
rupture 584 
sarcoma 583 
botrjoidcs 583 
secretions 581 
septate o82 
tnchohomasis oS2 
tumors, 583 
ulceration simple 582 
vaginal smears oSl 
vcsieovaginal hstula ->84 
\agutora} in duodenal ulcer 373 
in gastric ulcer 341 
lalves congenital of urethra olO 
1 ariccs of esophagus 327 460 
Varicosjc veins, 68 
\ oscular occlusions of bones CCO 
^elamentous insertion of umbilical cord 
617 

lertuca vulgaris 37 
\eMcovaginal fistula 584 
\ mcent 8 infection of mouth 279 
local conis paralj is of 232 

\olkmanns Ischemic contracture 68a 
\oIvuli3 of large mteatine 422 
of small intestine 387 
of stomach 3o8 



708 INDEX 


Tiench foot, 6S 
Trichinosis, 680 
Trichomoniasis, of vagina, 582 
Trj'chobezoars, in stomach, 358 
Tuberculosis of anus, 425 
of appendix, 398 
of bladder-, 516 
of bone, 632 
of breast, 77 
of bmsas, 675 

of cervical Ijmrph nodes, 241 

of cor vix, 589 

of endometrium, 589 

of epidid 3 -mis, 562 

of esophagus, 316 

of fallopian tubes, 603 

of joints, 665 

of kidney, 528 

of large intestine, 414 

of larj-nx, 136 

of liver, 453 

of limg, 175 

of Ij^mph nodes, 488 

of mouth, 284 

of nose, 113 

of penis, 548 

of peritoneum, 438 

of pharjmx, 284 

of placenta, 617 

of salivarj’- glands, 301 

of sinuses, 1 13 

of skin, 26 

of small intestine, 374 
of spleen, 499 
of stomach, 347 
of tendons, 675 
of testicle, 566 
of thjmius, 246 
of trachea, 159 
of meters and pelves, 522 
of rrrethra, 510 
of vulva, 577 
Tubo-ovarian abscess, 603 
Tularemia, 486 
Tumors, Bretmer’s, 615 
Krukenberg, 614 
granulosa cell, 615 
odontogerric, 290 
of anus, 428 
of appendix, 398 
of bladder, 517 
of bone, 634 
of breast, 79 
of bursas, 675 
of carotid bod 3 ', 239 
of cervix, 589 
of epidid 3 'mis, 563 
of esophagus, 317 
of fallopian tubes, 604 
of gallbladder, 466 
of jornts, 671 
of kidney, 529 
of large intestine, 415 
of lar3urx,_140 
of liver, 455 
of lung, 178 
of lymph nodes, 490 
of mediastinum, 254 
of mouth, 286 
of nose, 120 


Tumors, of ovaries, 607 
of pancreas, 476 
of paiath 3 Toid glands, 234 
of penis, 548 

of peritoneum and retroperitonerrm, 
440 

of phar 3 ’^rrx, 286 - 
of plarenta, 618 
of plema, 19,9 
of prostate, 554 
of salivai 3 - glands, 303 
of scrotmrr, 570 
of semirral vesicles, 561 
of smuses, 120 
of skeletal muscles, 682 
of skin, 37 

of snrall intestine, 378 
of spermatic cord, 563 
of spleen, 500 
of stomach, 348 
of tendons, 675 
of testicle, 566 
of testrcular tunics, 563 
of thoracic inlet, 201 
of th3uuu3, 246 
of th 3 -roid, 219 
of tiachea, 160 
of uioteis and pelves, 522 
of urethra, 511 
of uterus, 589 
of vagina, 583 
of vulva, 578 
secondai 3 ', of bladder, 517 
of bones, 658 
of lar 3 -nx, 140 
of liver-, 459 
of lung, 191 
of l 3 mrph nodes, 496 
of mediastinal l 3 'mph nodes, 252 
of nose, 121 
of ovaries, 614 
of pancreas, 476 
of penis, 550 
of peritoneum, 441 
of pleura, 201 
of sinuses, 121 
of skin, 62 

of small intestine, 385 
of spleen, 502 
of testicle, 566 
of th 3 TOid, 231 
of meters and pelves, 522 
theca cell, 615 

U 

Ulcer, Curling’s, 372 
of duodenum, 372 
of stomach, 339 
peptic, of esophagus, 314 
stomal, 346 

Ulcerations, simple, of vagina, 582 

Umbrlical cord, knots of, 621 
torsions of, 621 
velamentous rnsertrorr of, 617 
hernia, 365 

Umbrlicus, anomalies of, 43 1 

Unicameral c 3 -st, of bone, 640_ 

Urachus, abnormalrtres of, 515 
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Von Recklinghausen’s disease, 58 
of bone, 641, 642 
Vulva, 576 
anatomy, 576 
Bartholin’s cyst, 578 
glands, inflammation of, 578 
caicinoma, 579 
condyloma latum, 577 
congenital anomalies, 576 
edema, 580 
elephantiasis, 580 
gonorrhea, 578 
granuloma inguinale, 577 
hematoma, 580 
inflammations, 577 
kraurosis, 577 
leukoplakia, 577 
lymphopathia venereum, 577 
mechanical disturbances, 580 
superficial atresia, 580 
synechia, 576 


Vulva, syphilis, 577 
trauma, 580 
tuberculosis, 577 
tumors, 578 

W 

Walthabd’s rest, 615 
Wart, common, 37 
venereal, 37 
Wilm’s tumor, 532 
Worm infestations, of appendix, 402 

. X 

Xanthoma, of skin, 54 
Z 

Zenker’s degeneration, 684 




